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SALINE-WATER RESOURCES OF TEXAS
By A. G. Winslow and L. R. Kister

ABSTRACT

Large quantities of saline water are available in the world, both on the surface and un-

derground; however, these waters have not been studied extensively as sources of potable
water,

Saline water is defined herein as water containing more than 1,000 parts per million of
dissolved solids, or, with certain mineralized irrigation waters whose exact dissolved-
solids content is not known, water containing more than 60 percent sodium,

Saline ground water occurs as connate water or other saline water that entered an aqui-
fer in the geologic past and has not been flushed from the aquifer; as the result of solu~
tion of soluble materiats in aquifers by percolating ground water; as a result of salt-water
encroachment into aquifers which are in hydrologic connection with saline waters; or as
the result of concentration by evaporation, especially in the vicinity of playa lakes.

Surface water may become saline as a result of seepage of highly mineratized ground
water; solution of salts from rocks over which the streams flow; intrusion of sea water in
tidal reaches of a stream; and discharge of saline wastes from industrial operations,

Most of the aquifers in Texas contain saline water in some parts, and a few are capable
of producing large quantities of saline v(:sater. Of the early Paleozoic formations, the Hick-
ory sandstone member of the Riley formation of Cambrian age and the Ellenburger group of
Ordovician age are potential sources of small to moderate supplies of saline water in
parts of central and west-central Texas,

Several of the Permian formations, of which the Blaine gypsum and certain limestone
and dolomite strata of the Wichita and Clear Fork groups are the most important, yield
varying quantities of saline water in parts of the Osage Plains region. In the Pecos Val-
ley and trans-Pecos regions, large quantities of saline water are used from wells tapping
the Rustler and Bone Spring limestones of Permian age,

Some of the aquifers of Cretaceous age are potential sources of moderate to large sup-
plies of saline water, particularly in a belt extending from northeast Texas southwestward
into south Texas, and lying roughly parallel to the Balcones fault zone on the east and
south of it., The most important of these include the formations of the Trinity group, the
Edwards limestone and associated limestones, and the Woodbine sand.

The Eocene strata of the West Gulf Coastal Plain include some potentially large
sources of saline water, Beds of the Wilcox group, the Carrizo sand, and the Sparta sand
yield moderate to large quantities of fresh water to wells and probably could yield large
quantities of saline water in areas downdip from the areas that yield fresh water,
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Aquifers of Miocene and Miocene(?) age that are capable of producing moderate to large
quantities of saline water to wells in parts of the west Gulf Coastal Plain include the
Catahoula sandstone, the Oakville sandstone, and the Lagarto clay.

Aquifers of Pliocene, Pliocene(?), and Pleistocene age on the west Gulf Coastal Plain
are probably the greatest potential sources of saline water in the coastal region of Texas.
The Goliad sand, Willis sand, and Lissie formation, undifferentiated, and the Beaumont
clay yield moderate to large quantities of fresh water to wells along the coast. They
could, no doubt, yield large quantities of saline water in a narrow belt immediately ad-
joining the coast where large supplies of fresh water are not available,

The Ogallala formation of Pliocene age yields saline water in the vicinity of some of
the playa lakes on the High Plains.

Pleistocene and Recent alluvial deposits yield large quantities of water to wells in
some places in Texas. Probably the most important of the alluvial aquifers are those of
the bolson deposits in the trans-Pecos region. In the El Paso area large quantities of
fresh water are pumped from the bolson deposits, and recent test drilling has shown that
large quantities of saline water underlie the fresh water. Alluvial deposits in the Pecos
Valley and in the lower Rio Grande valley yield large quantities of fresh water to wells
and are known to be sources of large quantities of saline water in some places.

Surface water becomes saline in the lower reaches of streams that drain to the Gu!f of
Mexico. The salinity is increased in some places where large withdrawals of stream wa-
ter cause intrusion of sea water. Disposal of oilfield brines also contributes to the salin-
ity of certain streams from time to time.

Analyses of the Canadian River in the Texas Panhandle show the occurrence of slight-
ly saline water during periods of low flow, However, weighted-average analyses obtained
from continuous sampling show that the water is nonsaline,

Upper reaches of the Red, Brazos, and Colorado Rivers and their tributaries contain
water that ranges from slightly to very saline. Impounding of floodwater on these rivers
and subsequent release during periods of low flow have generally improved the chemical
quality of the water in the lower reaches.

The water of the Rio Grande is moderately saline at times near the Fort Quitman and
upper Presidio stations, The Falcon Dam at the Zapata-Starr County line probably will
eliminate saline water in the river in the lower valley, Water from the Pecos River, tribu-

tary to the Rio Grande, ranges from slightly to moderately saline at Orla to very saline at
Grandfalls,

INTRODUCTION
PURPOSE AND SCOPE

This report is a contribution to the Deparument of Interior’s
Saline Water Conversion Program for investigating feasible ways
of demineralizing saline water for use in areas that have insuffi-
cient water. It is one of a group of proposed relatively detailed
reports onindividual States or groups of States which will be nec-
essary to the planning of research in and development of saline-
water conversion processes. General information on the occur-
rence of saline water in the United States will be given in a later
report.
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Because most processes for removing the salt from water vary
in cost in proportion to the salinity of the water, information
about the location of saline waters and their typical analyses will
be most helpful in determining where particular processes may
be technically and economically feasible.

Despite the large quantities of surface or underground saline
water available almost everywhere, these waters have not been
studied as sources of potable water. It is the purpose of this re-
port to outline the occurrence, quantity, and quality of saline wa-
ter available in Texas; to discuss and identify aquifers containing
saline water, with emphasis on those capable of yielding large
quantities; and to delineate areas in which a considerable amount
of saline surface water is available. Representative analyses of
water from the principal sources also are included. Texas was
selected for this preliminary report because of the wide variation
in use and need for water, because available information indicated
that there are large quantities of saline water in Texas, and be-
cause of severe droughts and local shortages of potable water
during recent years.

ACKNOWLEDGMENTS

The data on which this report is based were taken from sources
in the files of the U. S. Geological Survey at Austin, Tex., from
published and unpublished reports by the Texas State Board of
Water Engineers prepared in cooperation with the Geological Sur-
vey, and from published reports by the Bureau of Economic Geol-
ogy of the University of Texas. Other data were obtained from
records of the Humble Oil and Refining Co., the Texas State
Health Department, and the Works Progress Administration.

Time limitations did not permit an exhaustive study of all the
possible sources of information on saline water in Texas. The
U. S. Bureau of Mines and many of the oil companies have in
their files much information which might be obtained if a more
comprehensive study of the saline-water resources of Texas were
made.

CHEMICAL ANALYSES OF WATER

Most of the chemical analyses reported here were made by the
Geological Survey. Most of the analyses show the major water-
soluble constituents. Concentrations of the individual constituents
are expressed in parts per million (ppm), which is a measure of
the weight of 1 part of dissolved substance in 1 million parts of
solution,
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A comprehensive discussion of the individual mineral constitu-
-ents is not included in this rerort. However, definitions are given
for specific conductance, dissolved solids, and percent sodium
because they are considered to be the most important factors in
classifying water as fresh or saline. Boron is discussed briefly
because of its toxic effect, in comparatively low concentrations,
on many plants.

Specific conductance, expressed in micromhos per centimeter
at 25°C, is a measure of the ability of the ions in solution to con-
duct an electric current. It serves as a general indication of the
amount of dissolved material in the water.

The dissolved-solids concentration, in parts per million, is the
weight of dissolved material in water and is determined either as
the weight of the residue upon evaporation and drying at 180°C or
as the arithmetical sum of the weights of the determined constit-
uents, the bicarbonate being computed as carbonate. The residue
from some water containing more than 1,000 ppm of dissolved
solids includes organic matter and water of crystallization in suf-
ficient quantities to cause considerable variation in the reporting
of dissolved solids. For this reason, most of the values for dis-
solved solids in the tables of analyses in this report are the sums
of the individually determined constituents, but some are the
weights of the residue after evaporation, particularly where in-
sufficient determinations of individual constituents were available
for computing a sum.

The percent sodium is a derived quantity obtained by dividing
the equivalents per million of sodium, multiplied by 100, by the
sum of the equivalents per million of calcium, magnesium, so-
dium, and potassium. An excessive proportion of sodium in the
water applied to land may cause the soil structure to break down
and the soil to become relatively impervious to the passage of
water. The percent sodium, therefore, is important to the pro-
spective user of water for irrigation. The usefulness of irriga-
tion water may be indicated also by the sodium-adsorption ratio,
recently described by Richards and others (1954). However, per-
cent sodium is used in this report because most available analy-
ses are expressed thus,

According to Richards and others (1954), boron is essential to
the normal growth of all plants, but the quantity required is very
small. The occurrence of boron in toxic concentrations may be
indicated by leaf burn, bleaching of normal plant color (chloro-
sis), or death of plant tissue (necrosis). Citrus, stone-fruit, and
pecan trees are among the plants highly sensitive to boron in ir-
rigation water. Lemons show definite injury when irrigated with
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water containing 1 ppm of boron, but alfalfa will make maximum
growth with irrigation water containing 1 to 2 ppm of boron.

The analyses of saline ground water and the descriptions of the
wells sampled are given in tables 1 and 2, respectively. Similar
data on quality and source of the saline surface waters are given
in tables 3 and 4.

DEFINITION OF SALINE WATER

For the purpose of this report, water containing more than
1,000 ppm of dissolved solids is regarded as saline. This lower
limit of dissolved solids was selected because a dissolved-solids
content of as much as 1,000 ppm in water is acceptable (though
500 ppm is recommended) to the U. S. Public Health Service in
potable water used by interstate .carriers (U. S. Public Health
Service, 1946). It must berecognized that in many areas of Texas
the only available water supply may have a dissolved-solids con-
centration greatly in excess of 1,000 ppm. Therefore, waters
discussed in this report will be classified as “slightly saline,”
“moderately saline, ” or “very saline, ” or as “brine, ” according
to the following tabulation.

Description Dissolved solids, in parts per million
Slightly salin€..se... verenneen erense 1,000 to 3,000
Moderately saline,.... 3,000 to 10,000
Very salin€..sueeseescesessnses wsvernscsncsssrsensensacessssssanseenssess 10,000 to 35,000
Brine cvecesassecnsesesnresesesassassesesss More than 35,000

Water used by many small communities, farms, and ranches is
in the slightly saline range. Water of this class has been recog-
nized as somewhat unsatisfactory but generally not harmful. Wa-
ter containing as much as 3,000 ppm of dissolved solids generally
has been considered satisfactory for irrigation, depending on other
factors relating to the soil and to crop growth.

Water having a dissolved-solids content ranging from 3, 000 to
10,000 ppm, herein described as moderately saline, is unsatis-
factory for most purposes and is rarely used for domestic supply.
Irrigation onthe sandy soils of the Pecos Valley in Texas and New
Mexico has been carried on with this kind of water for many
years, generally with success, although some lands have been
abandoned because of salinity problems resulting from irrigation.
Natural drainage conditions, however, are particularly favorable
in the Pecos Valley for the use of this water, whereas in most
other parts of the State and Nation, where drainage conditions are



6 SALINE-WATER RESOURCES OF TEXAS

not as favorable, such water could not be used. Experiments have
indicated that 10, 000 ppm is about the upper limit of salinity that
can be tolerated by livestock (Smith, Dott, and Warkentin, 1942,
p. 15).

Water containing 10,000 to 35,000 ppm of dissolved solids is
classified as very saline. The upper limit of this classification is
set approximately at the concentration of sea water. Some of the
aquifers in Texas yield varying amounts of water of this class.
Closed lakes and basins in which the water is concentrated by
evaporation are also capable of yielding supplies of very saline
water. Industry has used some sea water along the coast for
cooling.

Water having more than 35,000 ppm of dissolved solids is
classed as brine; such water probably cannot be demineralized
economically at present for general use. In addition to high costs
of demineralization, there would be a problem of disposal of salt
residues. Brines are used in places for repressuring oilfields,
and they are a valuable source of certain minerals.

OCCURRENCE OF SALINE WATER
GROUND WATER

Many of the geologic formations which constitute the aquifers
are sedimentary rocks deposited originally in saline water. Some
of the saline water in the aquifers at the present time is connate
(water in which the formation was deposited); some of it has en-
tered the aquifers since they were laid down. From many forma-
tions where there are opportunities for natural discharge, the
connate water has been partly or entirely flushed; however, in
some formations structural or stratigraphic traps may prevent
natural flushing and the saline water remains.

Most ground water is derived from precipitation on the outcrop
of an aquifer or from streams that cross the outcrop. As the wa-
ter percolates throtigh the aquifer, it dissolves the soluble con-
stituents of the rock. The Permian rocks, cropping out in the
Osage Plains region and in parts of the Pecos Valley and trans-
Pecos regions, include many beds of evaporites such as salt,
gypsum, and anhydrite. Water percolating through these beds or
running over the outcrop area may dissolve large quantities of
these soluble minerals and thus become saline,

Along seacoasts or in other places where aquifers may be in
hydrologic connection with saline water, encroachment may occur
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as a result of alowering of fresh-water head by drought or pump-
ing. Such contamination by encroachment of saline water has oc-
curred at some places along the Texas coast.

Another type of occurrence of saline ground water is that in the
vicinity of playa lakes where there is discharge of ground water
by evaporation and transpiration by plants. The concentration of
salts in the water increases where the evapotranspiration of
ground water takes place, thus causing the water to become
saline.

SURFACE WATER

Saline surface water occurs in many of the streams in Texas;
however, occurrence of saline surface water for long periods of
time is limited to a few areas. The mineral content of water in
the streams varies tremendously, depending on the discharge;
however, the base or low flow of the streams may be of relatively
uniform salinity.

Streams that originate in or pass through the outcrop area of
evaporites such as those in the Osage Plains region may, at least
at times, be saline; however, these same streams may become
fresh in their lower reaches, after receiving fresh water from
downstream tributaries. Except for those contaminated by oilfield
wastes, streams originating on the West Gulf Coastal Plain are
generally fresh in their upper reaches, at least, for evaporites
do not occur in quantity in that area.

GENERAL GEOLOGY AND SALINE-WATER AQUIFERS

The geology of Texas presents a diversified picture both strati-
graphically and structurally. Rocks ranging from Precambrian to
Recent are present, and structures range from those exhibiting
the effects of intense diastrophism typical of some of the Pre-
cambrian rocks in central Texas to the relatively simple homo-
cline of the West Gulf Coastal Plain.

A comprehensive description of the geology of Texas is given
by Sellards, Adkins, and Plummer (1932). Their publication has
been used freely in the following geological discussion, and many
of the formation descriptions have been taken from it. A general
discussion of the geology of Texas perhaps should be related to
the physiographic, structural, and geographic features represent-
ed in the State (fig. 1).
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1932, p. 28-29 /-_,__,_17__1

Figure 1. —Map showing physiographic, structural, and geographic features referred to in text.

The oldest rocks, including the Precambrian and lower Pale-
ozoic formations, are exposed in the Llano uplift in central Texas
and in places in trans-Pecos Texas. The Precambrian rocks are
known to contain only small quantities of water; hence they are not
considered further in this report. Some of the Cambrian and Or-
dovician rocks are aquifers, especially those on the flanks of the
Llano uplift and at some places in trans-Pecos Texas.

The upper Paleozoic formations crop out in the Osage Plains
region, where they dip generally westward. They crop out also in
parts of trans-Pecos Texas. Some of these formations, particu-
larly those of the Permian, are the sources of the salis present in
much of the saline water of the State, both on the surface and un-
derground. Thick beds of evaporites are present both in the out-
crop area and in the subsurface. Ground water percolating through
the beds of salt and gypsum, and surface water flowing on their



GENERAL GEOLOGY AND SALINE-WATER AQUIFERS 9

outcrops, dissolve large quantities of these relatively soluble ma-
terials, slowly removing them from the source beds.

Mesozoic formations crop out in a large area of Texas. The
outcrop of the Triassic rocks, which consist mainly of sandstone
and shale, is confined largely to the western edge of the Osage
Plains region. These rocks disappear to the west where they are
covered by the younger formations of the High Plains.

The principal outcrops of the Cretaceous rocks are in the Ed-
wards Plateau, in the Grand Prairie region, and in a narrow belt
along the west edge of the West Gulf Coastal Plain. These forma-
tions, consisting largely of sand, clay, and limestone, dip gently
toward the southeast or south, where they pass beneath the Ter-
tiary formations of the West Gulf Coastal Plain.

The largest area of outcrop of the Tertiary formations in Texas
is in the West Gulf Coastal Plain, where the rocks consist largely
of beds of unconsolidated sand and clay dipping gently toward the
coast. Another large area of outcrop of Tertiary rocks is in the
High Plains, where the QOgallala formation of Pliocene age forms
the surface of the plains and lies as a mantle on Cretaceous and
Triassic rocks.

The Quatérnary formations of Texas are widespread in outcrop.
A narrow belt of Quaternary sand and clay extends along the en-
tire coast. Alluvium occurs in many places in Texas, especially
along the stream valleys. Most of the alluvial deposits are thin,
although in a few places great thicknesses are found and the de-
posits form extensive aquifers.

The aquifers that furnishlarge quantities of fresh water to wells
in Texas are few in comparison to the total number of geologic
formations. Although the aquifers have been described rather
thoroughly in the literature, the hydrologic descriptions, of
course, have been largely confined to the parts that contain fresh
water. Some of these same aquifers probably are capable of
yielding large quantities of saline water in areas where fresh wa-
ter is not present. Other aquifers that yield only saline water are
known and have been discu$sed in the literature to a lesser ex-
tent. This discussion will be limited to those aquifers generally
capable of yielding 100 gallons per minute (gpm) or more to indi-
vidual wells; yields of 100 to 200 gpm are considered small, 200
to 500 gpm, moderate, and above 500 gpm, large. The aquifers
will be described in order from oldest to youngest. The following
list of saline-water aquifers includes only those that are known to
yield saline water. Some of them yield fresh water near the out-
crop and saline water at greater depth.
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12 SALINE-WATER RESOURCES OF TEXAS

The maps and tables of analyses show the salinity of ground and
surface water at many specific places. No attempt was made,
however, to delineate zones or areas of differing salinity in each
aquifer, as a guide to the location of supplies of relatively low sa-
linity. For most aquifers considerable additional study of existing
data, and many new data, would be necessary for such a delineation,

CAMBRIAN SYSTEM
HICKORY SANDSTONE MEMBER OF THE RILEY FORMATION

The oldest aquifer believed capable of yielding large quantities
of water to wells in Texas is the Hickory sandstone member of
the Riley formation, of Cambrian age. The Hickory crops out on
the flanks of the Llano uplift in central Texas (fig. 2). It dips
away from the uplift in all directions and is found at increasing
depths away from the Llano area. Yields of 750 gpm have been
obtained for public supply at Eden in Concho County and Brady in
McCulloch County. Although the Hickory sandstone member fur-
nishes fresh water in most places where it is now used (though
not at Eden), it probably contains saline water at greater depth
and may be a potential source of large quantities of such water in
a small area in central Texas.

The quality of saline water from the Hickory sandstone member
is represented by a single analysis of the public supply at the city
of Eden. (See well CO-1 in table 1.) The depth of the well at Eden
is 4,410 feet. The observed dissolved-solids content was 1,110
ppm, and, therefore, the water could be classified as slightly sa-
line. At Eden the water of the Hickory is predominantly of the so-
dium chloride type and has a percent sodium of 95. Three wells,
ranging in depth from 2, 082 to 2, 114 feet, are yielding fresh wa-
ter from the Hickory sandstone for municipal use at Brady in Mc-
Culloch County (Sundstrom, Broadhurst, and Dwyer, 1949, p. 81).

ORDOVICIAN SYSTEM
ELLENBURGER GROUP

The Ellenburger group of Ordovician age consists largely of a
series of limestones and dolomites. This group crops out on the
flanks of the Llano uplift in central Texas and dips steeply away
in all directions (fig. 2). According to Sellards (in Sellards, Ad-
kins, and Plummer, 1932, p. 72), the Ellenburger ranges from a
thin stratum to 2,000 feet in thickness. From oil-well drilling the
Ellenburger is known to exist throughout a large area in west and
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14 SALINE-WATER RESOURCES OF TEXAS

north-central Texas, extending into Oklahoma. It yields moder-
ately large quantities of fresh water to public-supply wells at Bur-
net and at Fredericksburg; two of the wells at Fredericksburg
have been tested at 550 gpm each.

It seems probable that the Ellenburger could produce large
quantities of saline water throughout a large area in west Texas,
although the depths of the wells would be greater than 5, 000 feet
in most places. Much information on the water of the Ellenburger
is available in the files of oil companies, because the Ellenburger
is one of the principal oil-producing units in west Texas.

The quality of the saline water from the Ellenburger group is
represented by analyses of waters from wells CO-2 to CO-10,
shown in table 1. Analyses of water from wells CO-3 and CO-5 to
CO-10 were furnished by the Humble Qil and Refining Co. The ob-
served concentration of dissolved solids ranges from 6, 310 ppm
at a depth of 560 feet in San Saba County to 286,700 ppm at a depth
of 10,531 feet in an oil test in Andrews County. The locations of
the wells that were sampled are shown in figure 2.

PENNSYLVANIAN SYSTEM

The rocks of the Pennsylvanian system are relatively unimpor-
tant as aquifersin Texas, although in parts of north-central Texas
small supplies of water are obtained from them. They consist
principally of a series of limestones and shales and a few sand-
stones. The Pennsylvanian rocks crop out in the Llano area and
dip gently away from the Llano uplift in all directions. They crop
out also in a belt along the east edge of the Osage Plains where
they dip gently toward the west and northwest (fig. 3).

Small quantities of saline water are obtained from Pennsylvani-
an rocks at Mineral Wells in Palo Pinto County. Some of this wa-
ter is used for public supply, and some of it is-used as mineral
water in health resorts at Mineral Wells.

The observed concentration of dissolved solids in the saline wa-
ters from rocks of Pennsylvanian age ranges from 1,030 ppm in
McCulloch County to 83,600 ppm in Lampasas County, as shown
in table 1. The locations of the wells from which the samples
were taken are shown in figure 3.
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Pennsylvanian age in Osage Plains region.

PERMIAN SYSTEM

The Permian formations in Texas include some of the most im-
portant saline-water aquifers in the State. The Permian rocks
crop out in the Osage Plains region of north-central Texas andin
places in trans-Pecos Texas. These two areas of outcrop are
connected in the subsurface through the Permian basin. The Per-
mian outcrop area is one in which there is a scarcity of potable
water but a relative abundance of highly mineralized water. An
economical demineralization process would be very helpful to the

inhabitants of this region.
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In the Osage Plains region the principal saline-water aquifers
include limestones and dolomites of the Wichita and Clear Fork
groups, the San Angelo sandstone, the Blaine gypsum, and the
Quartermaster formation. These formations crop out in a belt ex-
tending from Tom Green and Concho Counties on the south into
Oklahoma on the north (figs. 4 to 7). The belt is bounded on the
west by the outcrop of the Triassic formations and the High Plains
escarpment and on the east by the outcrop of the Pennsylvanian
rocks. In the Osage Plains the Permian rocks dip gently toward
the west and northwest. The rocks consist of a series of shale,
limestone, dolomite, gypsum, and sandstone strata having a total
thickness of 4, 000 to 5, 000 feet.

In places in} the Pecos Valley and trans-Pecos regions, Permi-"
an limestones and dolomite supply large quantities of saline wa-
ter, much of which is used for irrigation. The principal saline-
water aquifers in this region are the Bone Spring and Rustler
limestones.

WICHITA AND CLEAR FORK GROUPS

In the Osage Plains region (fig. 4) the largest supplies of water
probably occur in the limestones and dolomites of the Wichita and
Clear Fork groups. One of the most important of these is the
Bullwagon dolomite member of the Vale formation. Although this
member is thin, it yields small to moderate quantities of water.
Some irrigation wells producing water from the Bullwagon in Tom
Green County are reported to have initial yields of 1,000 gpm
(Willis, 1954). A well tapping the Bullwagon at Anson in Jones
County is reported to have yielded 500 gpm when drilled. Because
the water occurs in fissures and solutional channels in the lime-
stones and dolomites, production is spotty; however, yields simi-
lar to those obtained in Tom Green County might be obtained in
places in the central part of the Osage Plains region.

The chemical quality of saline water from the Wichita and
Clearfork groups is shown in table 1. The Bullwagon member of
the Vale formation yields water to public-supply wells at Merkel
in Taylor County, at Miles in Runnels County, and at Anson in
Jones County. The water from the Wichita and Clear Fork ranges
from slightly saline to moderately saline and is the calcium mag-
nesium sulfate type. The water from well P-16 in Jones County
contains 5.5 ppm of boron. Locations of the wells sampled are
shown in figure 4,
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SAN ANGELO SANDSTONE

The San Angelo sandstone crops out in a narrow belt extending
from Tom Green County on the south into Oklahoma at the
Hardeman-Wilbarger County line (fig. 4). It dips gently toward
the west. This formation consists principally of sandstone and
conglomerate and some shale. In places, especially in or near
the outcrop area, the sandstone has sufficient permeability to
supply small quantities of water to wells.

The water from the San Angelo contains principally calcium and
magnesium sulfates and is therefore hard. Chemical analyses of
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the water from wells 34 to 1, 150 feet deep show a range in dis-
solved solids from 1, 340 to 52,400 ppm. One incomplete analysis
of the water from a well 1, 140 feet deep shows a chloride content
of 30,000 ppm. Water issuing from springs near the base of the
San Angelo sandstone in Hardeman County contains dissolved sol-
ids as highas 3,580 ppm. Analyses of waters from the San Angelo
sandstone are shown in table 1. The location of the wells and
springs from which the samples were taken are shown in figure 4.

BLAINE GYPSUM

The Blaine gypsum crops out in a south-trending belt in the
western part of the Osage Plains region (fig. 5). According to
Sellards (in Sellards, Adkins, and Plummer, 1932, p. 178) the
Blaine consists of red and gray shale, massive beds of gypsum,
dolomite, and some sandstone. The Blaine dips gently to the west
where it is overlain by the Quartermaster formation. Yields of
1,400 gpm have been reported from irrigation wells ranging in
depth from 100 to 300 feet in Childress and Hardeman Counties.
Much of the water is probably obtained from solutional cavities in
the easily dissolved gypsum. The Blaine is believed to be a poten-
tial source of moderate to large quantities of saline water in parts
of Nolan, Fisher, Stonewall, King, Cottle, Foard, Hardeman,
Childress, and Collingsworth Counties.

Water from wells and springs tapping the Blaine gypsum is of
the calcium and magnesium sulfate type. A few of the irrigation
wells in Childress County yield water that contains as much as 4
ppm of boron. Water from springs discharging from the Blaine in
Collingsworth County is slightly saline. The observed dissolved-
solids content of water from wells and springs ranges from 2, 450
ppm in a spring in Collingsworth County to 5,150 ppm from a well
270 feet deep in Childress County. Water analyses are shown in
table 1, and thelocations of the wells and springs sampled are
shown in figure 5.

QUARTERMASTER FORMATION

For the purpose of this report, the term Quartermaster forma-
tion is used to include all the Permian strata above the Blaine
gypsum in the Osage Plains region. The Quartermaster consists
of red shale and fine-grained sandstone and thin layers of dolo-
mite and gypsum. The formation crops out in a south-trending
belt in the western part of the Osage Plains region and dips gently
to the west (fig. 6). The Quartermaster yields small supplies of
water to wells in the region, although moderately large supplies
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might be obtained in some areas where solution channels occur in
the dolomite or gypsum beds or where more permeable zones oc-
cur in the sandstones.

Chemical analyses of water from wells and springs producing
from the Quartermaster formation are shown in table 1. Water
from wells, 70 to 585 feet deep, ranges in dissolved solids from
1,680 to 6,440 ppm. Water from springs issuing from the forma-
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tion in Stonewall and Hall Counties is classified as very saline or
as brine, as the observed dissolved-solids concentration ranges
from 10,000 to 49,800 ppm. A spring (P-81) in Hall County was
reported to be flowing about 500 to 600 gpm of saline water in
May 1943. Locations of wells and springs sampled are shown in
figure 6.
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BONE SPRING LIMESTONE

The oldest of the Permian formations that produces water in the
trans-Pecos region is the Bone Spring limestone. This formation
crops out on the west side of the Salt Basin and is disclosed in
wells at shallow depth in the Dell City area in Hudspeth County
(fig. 7). It consists almost entirely of limestone. In some places
the limestone is cherty and in other places dolomitic. According
to Scalapino (1950, p. 5-6) the Bone Spring limestone in the Dell
City area produces water from joints and solution channels. In
1949, 32 irrigation wells with yields ranging from 350 to 3,000
gpm were in use in the area (Scalapino, 1950, p. 7).

Analyses of water from the Bone Spring limestone are shown in
table 1. The water from the Bone Spring in the Dell City area falls
in the slightly saline class. The observed concentration of dis-
solved solids ranges from 1,120 ppm in a well 250 feet deep to
1,800 ppm in a well 60 feet deep. The water in this area is used
principally for irrigation (Scalapino, 1950, p. 7). The locations
of wells that were sampled are shown in figure 7.

DELAWARE MOUNTAIN GROUP

The Delaware Mountain group consists principally of sandstone
and limestone. The group crops out in the Delaware Mountains in
Culberson County where it has a thickness of about 2,700 feet
(fig. 7). The unit is buried beneath younger deposits in the Pecos
Valley area. Knowles and Lang (1947, p. 6) report that the Dela-
ware Mountain group occurs at depths ranging from 2,500 to 5,200
feet in Reeves County, where it has been disclosed by many oil
tests. Saline water is present in varying amounts where no oil is
found and in some places is under sufficient pressure to flow.

Analyses of water from the Delaware Mountain group are shown
in table 1. Not enough data are available on the quality of the wa-
ter from the Delaware Mountain group to establish the general
range in concentration or composition. Water from one well 5,100
feet deep, in Reeves County, contains 159, 000 ppm of chloride,
A well 2,400 feet deep, in Culberson County, yields water con-
taining 922 ppm of chloride. Locations of wells tapping the Dela-
ware Mountain group are shown in figure 7.

RUSTLER LIMESTONE

The Rustler limestone crops out in an area extending from the
Texas-New Mexico line, where the outcrop appears in the bed of



SALINE-WATER RESOURCES OF TEXAS

22

1opsmy pue ‘dnoid urejumop areMela(q ‘sucgsawy] Sundg auog ay jo dosono yo seare pue pardwres sSuuds pue S[[aM Jo swonedo] Sumoys dep— °f, amBry

*auogsaWL]

££61 'sexa 0 deyy 2180j009

ns 'S0 woy

L T T T T =
SN OF o or
dYIW X3aN!
(uoljiiu sad sped (uoiu sod sued
UL 'SPIOS PANOSSID ' 0043 ) U) SPIJOS POMOSSIp ‘ 0ss1 )
Buds pejdiweg Iom pajduieg
004F 053]
5d* v-d®
0 3 ({4 9 G- (rd 0 T-d S
Magisisew  agsitl  LAnLe
it auog jo doiong
NOLLYNVdX3
> -
N s
. e
N s
. e

'
1o g YITANIA

|
& 0848 -_
B~ 86-d
DNIAOT
000'91T %
| d_e% |

N, - NosumdgIND

q\ .0

66-d

I
J




GENERAL GEOLOGY AND SALINE-WATER AQUIFERS 23

the Pecos River, southward nearly to the Davis Mountains (fig.
7). It forms the Rustler Hills in eastern Culberson County. The
Rustler dips to the east and is overlain by differing thicknesses of
younger formations in Loving, Ward, and Crane Counties and ad-
jacent counties on the east. The Rustler consists largely of dolo-
mitic limestone and smaller amounts of sandstone and conglom-
erate in the outcrop area, where the total thickness is about 200
feet. Jt thickens eastward from the outcrop area. Knowles and
Lang (1947, p. 7) report that the maximum thickness in Reeves
County is about 500 feet.

The Rustler supplies large quantities of water to manyirri-
gation wells in Pecos and Reeves Counties, principally from a
porous dolomite near the middle of the formation, Flows of
2,500 gpm have been obtained from some wells in Pecos County,
although in some others no water at all was found. Large flows
also have been reported from the Rustler in southern Reeves
County, but in the northern part of that county no flows have been
reported. Although the production from the Rustler limestone is
spotty, large quantities of water probably could be obtained from
it in parts of Loving, Ward, and Crane Counties, and adjacent
counties to the east, as well as from the proved areas in Pecos
and Reeves Counties.

Water samples collected from wells tapping the Rustler lime-
stone in the Pecos Valley and trans-Pecos areas contain dissolved
solids ranging from 1,180 to 45,000 ppm. The locations of the
wells and springs that were sampled are shown in figure 7. From
the observed data, sulfate is the principal anion in water contain-
ing as much as 5,000 ppm of dissolved solids, but chloride be-
comes the dominant anion in water containing more than 5,000
ppm of dissolved solids. The percent sodium ranges from 1 in
water from a well 5, 326 feet deep in Pecos County to 85 in water
from an irrigation well in Ward County. Analyses of water from
the Rustler limestone are shown in table 1.

TRIASSIC SYSTEM
DOCKUM GROUP

Formations of the Dockum group of Triassic age crop out along
the eastern edge of the southern High Plains. They crop out also
in small areas in Loving, Ward, Winkler, Scurry, and Crane
Counties, and in the valley of the Canadian River (fig. 8). The
group underlies most of the High Plains and is present also in the
subsurface in a large area east of the Pecos River. The Dockum
consists principally of red shale and clay and a few beds of sand-
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Figure 8. —Map showing locations of wells sampled and principal areas of outcrop of the
Dockum group,

stone and conglomerate. The sands of the Dockum are generally
fine grained and tightly cemented, and consequently the permea-
bility is low. Locally, however, moderately large quantities of
water may be obtained. For example, in Mitchell County, irri-
gation wells ranging in depth from 115 to 315 feet and yielding an
average of about 250 gpm each are producing from Triassic sand
and gravel (Dale and Broadhurst, 1953, p. 1).

Water from the Dockum group differs in composition with local
conditions. The observed concentration of dissolved solids in the
saline water ranges from 1,160 ppm at a depth of 60 feet to 20,600
ppm at a depth of 999 feet. In general, the water is of the sodium
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chloride type at higher concentrations (more than about 5, 000
ppm of dissolved solids). At concentrations of less than about
3,000 ppm and at shallow depths, the waters of the Dockum are
heterogeneous in chemical composition, although sulfate is gen-
erally the predominant anion. Analyses of saline water from the
Dockum group are shown in table 1, and the locations from which
the samples were taken are shown in figure 8.

CRETACEOUS SYSTEM
TRINITY GROUP

The Trinity group of Early Cretaceous age has been divided
into three formations; from oldest to youngest they are the Travis
Peak formation, the Glen Rose limestone, and the Paluxy sand.
The group crops out principally in a belt extending from the Ok-
lahoma State line at Montague and Cooke Counties southward to
Travis County, thence southwestward into Bandera County where
it passes beneath the Fredericksburg group (pl. 1). The Trinity
is also exposed locally farther westward. The group dips toward
the east and southeast where it is overlain by younger formations.

The basal unit of the Trinity group, the Travis Peak forma-
tion, consists largely of sandstone and conglomerate and some
shale and limestone in northeast and north-central Texas. Yields
of 500 gpm are common from wells tapping the Travis Peak for-
mation in the vicinity of Fort Worth and Dallas. The Travis Peak
contains less sand and yields smaller quantities of water to wells
in central and south-central Texas along the Balcones fault zone.

The Glen Rose limestone consists typically of alternating lime-
stone and marl. It yields small to moderate quantities of water to
wells and springs, especially in areas where the limestone is
porous or cavernous.

The upper formation of the Trinity group, the Paluxy sand,
consists largely of fine-grained quartz sand and some shale. It
yields moderate quantities of water to wells in north-central
Texas.

The chemical quality of the water from the Trinity group is
shown in table 1. Water from the Trinity in north- and south-
central Texas is mainly of the sodium sulfate and sodium chlo-
ride types. The observed dissolved-solids content in areas where
the water is saline ranges from 1,010 ppm at a depth of more
than 2, 000 feet in Milford, to 8, 020 ppm at a depth of about 3, 300
feet at Marlin. Water from the Trinity group is high in fluoride
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content, which exceeds 1.5 ppm in all but a few samples. Water
from a well 1, 320 feet deep in Williamson County contained 7.2
ppm of fluoride.

Sulfate is the main constituent in waters from the Trinity group
in the Edwards Plateau region. Most of the water from the Trin-
ity in that region falls in the slightly saline class, and the ob-
served samples contained from 459 to 1, 460 ppm of sulfate. Sev-
eral cities in this area are supplied with water obtained from
wells tapping the Trinity group (pl. 1).

Many cities in north- and south-central Texas obtain water
from the formations of the Trinity group. Although it is one of
the most important fresh-water aquifers in Texas, moderate to
large quantities of saline water could be produced from the Trin-
ity. Flowing wells, yielding 500 gpm, have been reported by well
owners in Hill, McLennan, and Falls Counties. A well owned by
the city of Dallas was being pumped at a rate of 1,000 gpm in
1950. Some water from the Trinity used for public supply falls in
the slightly saline and moderately saline classifications. The ob-
served dissolved-solids content of the saline water from public-
supply wells ranges from 1,010 to 5,580 ppm. Hardness as CaCQy
ranges from 20 to 906 ppm.

EDWARDS: LIMESTONE AND ASSOCIATED LIMESTONES

The Edwards limestone and associated limestones of Early
Cretaceous age crop out east and north of the Balcones fault zone
in central and south-central Texas and in a large area on the Ed-
wards Plateau (pl. 2). They crop out also in smaller areas in
west Texas. The Edwards limestone has one of the highest yields
of the aquifers in Texas. It consists mostly of massive light-
colored limestone that is honeycombed and cavernous in places.
The water in the Edwards occurs in cracks and fissures and in
solution channels. The formation furnishes large quantities of
water of good quality to wells in the San Antonio area and in parts
of Kinney, Uvalde, Medina, Bexar, Comal, and Hays Counties.
A well tapping the Edwards at San Antonio is reported to have had
a flow of 16,600 gpm on June 16, 1942 (Livingston, 1942, p. 3),
and is believed to be the largest natural flow on record in the
United States. The Edwards also supplies water to the large
springs along the Balcones fault zone, such as Barton Springs at
Austin, San Marcos Springs at San Marcos, and Comal Springs at
New Braunfels. South and east of the fault zone the Edwards con-
tains saline water. In the San Antonio area itis reported (Living-
ston, Sayre, and White, 1936, p. 104) that the line of demarca-
tion between the nonsaline water to the north and saline water to
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the south is so sharp asto suggest that a fault cuts off free circu-
lation of water from the north to the south, thereby preventing the
flushing of saline water from the aquifer. A similar condition
probably exists along the fault zone both to the northeast and to
the west from San Antonio, where saline water occurs south and
east of the fault. Large quantities of saline water probably could
be produced from the Edwards in places south and east of the fault
zone. For example, flows of 700 gpm of saline water have been
obtained from the Edwards near Thorndale in Milam County.

Limestones which are probably equivalents of the Edwards and
associated limestones occur under a large area in the Pecos Val-
ley region where they supply large quantities of water to springs
in Pecos and Reeves Counties.

The observed dissolved-solids content in the saline water from
the Edwards limestone along the Balcones fault zone differs great-
ly, ranging from 1,010 ppm in Kinney County to 14, 800 ppm in
Milam County. The water is of the calcium sulfate type in the
lower concentrations and of the sodium chloride-sulfate type in
the higher concentrations.

The artesian springs near Balmorhea, Reeves County, are be-
lieved to have their source in limestone of Early Cretaceous age
(White, Gale, and Nye, 1941, p. 90). The dissolved-solids con-
tent of these artesian spring waters varies considerably with
discharge. During periods of normal flow the waters from Phan-
tom Lake, San Solomon, and Giffin Springs each contain slightly
more than 2,000 ppm of dissolved solids; however, San Solomon
Spring, during a period of high flow on October 7, 1932, yielded
water containing only 562 ppm of dissolved solids (White, Gale,
and Nye, 1941).

Analyses of the water and locations of the wells and springs
sampled are shown in table 1 and plate 2, respectively.

WOODBINE SAND

The water of the Woodbine sand has been described by Plummer
and Sargent (1931), and the following discussion is based largely
on their work.

The Woodbine sand of Late Cretaceous age is one of the chief
aquifers in northeast Texas. Figure 9 shows that it crops out in a
belt extending from northern McLennan County northward through
Hill, Johnson, Tarrant, and Denton Counties to Cooke County,
thence it swings eastward, lying roughly parallelto the Red River,
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Figure 9. —Map showing locations of wells sampled and area of outcrop and approximate
subsurface extent of the Woodbine sand and lines denoting chloride concentration.

nearly to the Arkansas State line. The Woodbine dips toward the
east and south from the outcrop area and supplies as much as 500
gpm of fresh water to wells in a belt about 40 miles wide lying
parallel to the outcrop area. According to Plummer and Sargent
{1931, p. 10) the formation is a broad wedge of sand and sandy



GENERAL GEOLOGY AND SALINE-WATER AQUIFERS 29

clay which is thickest at the outcrop and which thins southeast-
ward, extending beneath the surface 120 miles east and west and
150 miles north and south over an area of at least 18,000 square
miles. The amounts of chloride and of dissolved solids in the wa-
ter increase gradually from the northwest to the southeast. One
line in figure 9, about 40 miles from the outcrop, shows the chlo-
ride content of the water to be about 2,500 ppm; the other line
shows the chloride content to be about 19, 000 ppm.

The observed concentration of dissolved solids in saline water
of the Woodbine ranges from 1, 060 ppm in Dallas County to 4, 550
ppm in Navarro County. According to Plummer and Sargent (1931,
p. 48):

The concentration in general increases with depth, but is governedto aconsiderable extent
by the freedom of circulation, which in tum is controlted by local and regional structure,
As the distribation of chloride is also affected by this same condition, marked variation in
the total concentration of the deeper waters is usually associated with variation in the
proportion of chloride.

Sodium is the principal cation in water of the Woodbine, and
content of percent sodium as high as 99 was observed.

The fluoride content of the water of the Woodbine generally ex-
ceeds 1.5 ppm; fluoride concentrations as great as 6.0 ppm are
present in the supplies of several cities drawing water from the
Woodbine.

Analyses of the water and locations of the wells are shown in
table 1 and figure 9, respectively.

BLOSSOM SAND

The Blossom sand of Late Cretaceous age crops out in a narrow
west-trending belt in Red River, Lamar, and Fannin Counties in
northeast Texas (fig. 10). According to Adkins (jn Sellards, Ad-
kins, and Plummer, 1932, p. 444) the Blossom consists of brown
" sandy ferruginous, glauconitic beds interlaminated with thin clay
layers. The formation dips toward the south and supplies soft,
slightly saline water to the city of Clarksville in Red River County
from wells about 600 feet deep. The analysis of the water from a
well, reported to be yielding 650 gpm (K-~119, fig. 10), at Clarks-
ville is shown in table 1. Perhaps similar quantities of saline wa-
ter could be obtained from the formation farther south.
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NAVARRO GROUP UNDIFFERENTIATED AND NACATOCH SAND

The Nacatoch sandof the Navarro group of Late Cretaceous age
crops out in a narrow belt extending westwardacross Bowie, Red
River, and Delta Counties to Hunt County where the outcrop is
shown on the map (fig. 10) included with the Navarro group, un-
differentiated. In Hunt County the outcrop trends southward
through Kaufman and Navarro Counties to northern Limestone
County (fig. 10). From Hunt County southward the outcrop of the
Nacatoch is differentiated. The formation consists largely of
sand and sandy clay and locally contains glauconite. In places the
sand is finely cemented and may be concretionary (Sellards, Ad-
kins, and Plummer, 1932, p. 493).

INDEX MAP

EXPLANATION
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Figure 10. —Map showing locations of wells sampled ard areas of outcrop of Blossom sand,
Nacatoch sand, and Navarro group undifferentiated.

The Nacatoch sand furnishes moderate quantities of fresh wa-
ter to public-supply wells at Bogata in Red River County, Com-
merce and Quinlan in Hunt County, and Cumby in Hopkins Coun-
ty. Yields of 335 gpm have been reported. The city of Talco in
Titus County draws slightly saline water from a well tapping the
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Nacatoch in Red River County. The Nacatoch is known to occur in
the subsurface throughout a large area in northeast Texas and is
probably capable of yielding moderate quantities of saline water to
wells in the area.

Sulfate constitutes about two-thirds of the total number of anions
at depths of about 180 feet in Hunt County. At greater depths the
content of chloride increases, to about 50 percent of the total
number of anions. Analysesof the water and locations of the wells
are shown in table 1 and figure 10, respectively.

TERTIARY SYSTEM
EOCENE SERIES
WILCOX GROUP

The sands of the Wilcox group of Eocene age are the oldest im-
portant Tertiary aquifers in Texas. The Wilcox crops out in
northeast and east Texas on the limbs of the east Texas syncline.
On the northwest limb the outcrop extends in a belt from the Ar-
kansas State line westward across Bowie, Morris, Titus, and
Franklin Counties into Hopkins County, thence southwestward to
Freestone County (pl. 3). The Wilcox is overlain by younger Eo-
cene formations in the syncline, but it crops out again on the
southeast limb throughout all of Shelby and Panola Counties and
parts of Marion, Harrison, Gregg, Rusk, and Nacogdoches Coun-
ties. Southwest from the area of the syncline, the Wilcox crops
out in a belt extending southwestward from Freestone County to
Guadalupe County, thence the outcrop trends more toward the
west, extending to Uvalde County where it trends to the south, ex-
tending into Mexico near the northwestern corner of Webb County.
In south Texas the Wilcox group is represented by the Indio for-
mation only.

In areas away from the influence of the east Texas syncline,
the Wilcox dips toward the coast, passing beneath the younger for-
mations of the West Gulf Coastal Plain. According to Plummer
(in Sellards, Adkins, and Plummer, 1932, p. 573) the Wilcox group
consists of a thick series of sandy, lignitiferous littoral clays,
crossbedded river sands, noncalcareous lacustrine or lagoonal
clays, lignite lentils, and stratified deltaic silts. The upper part
of the group has a greater proportion of sand than the lower part.

The Wilcox is the principal aquifer in the area of the east Tex-
as syncline, furnishing large quantities of fresh water to wells in
the area. Some of the wells yield more than 1,000 gpm. Through-
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out the remainder of east Texas and in south Texas, the Wilcox
supplies smaller quantities of water, and the water is generally
more highly mineralized, the effects of mineralization increasing
downdip.

The Wilcox group furnishes fresh water to many cities in east
Texas. At Kilgore in Gregg County the Wilcox yields slightly sa-
line water to wells at depths of 800 to 900 feet.

The chemical quality of waters from the Wilcox differs locally
because of the complexity of the lithology of the group. Analyses
of water from the Wilcox are shown in table 1. According to
Broadhurst (1950, p. 70) the dissolved solids in water of the Wil-
cox in Gregg County consist mainly of sodium, bicarbonate, and
chloride. Generally the lower sands yield more highly mineral-
ized water than the upper sands. In the Winter Garden district in
Zavala and Dimmit Counties and eastern Maverick County, the
Indio formation of the Wilcox group yields water of a mixed type,
both sodium sulfate and sodium chloride being noted. Concentra-
tions of 1,750 ppm of sulfate have been found in the water of the
Wilcox from this area.

The observed dissolved-solids concentration in saline water
from the Wilcox group ranges from about 1, 000 to nearly 7, 000
ppm. The locations of the wells for which analyses of saline wa-
ter are available are shown in plate 3.

CARRIZO SAND

The Carrizo sand of the Claiborne group of middle Eocene age
has one of the highest yields of the aquifers in Texas. The re-
gional distribution of the outerop of the Carrizo is similar to that
of the Wilcox group. The Carrizo crops out on the limbs of the
east Texas syncline lying parallel to and adjoining the Wilcox out-
crop (pl. 3). It is mantled by younger Eocene formations in the
syncline. In the area southwest of the syncline, the Carrizo
crops out in a narrow belt along the southeast edge of the Wilcox
outcrop.

In the area away from the influence of the east Texas syncline
the Carrizo dips toward the coast beneath younger formations. In
most places the Carrizo is easily identified in well logs and it
has been traced long distances down the dip from the outcrop.
The Carrizo sand consists of about nine-tenths medium-grained
sand and one-tenth sandy clay (Sellards, Adkins, and Plummer,
1932, p. 617). The sand generally is slightly coarser than that of
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the Wilcox group. The individual sand strata are generally thick
and massively bedded. Crossbedding is conspicuous.

The Carrizo supplies large quantities of fresh water to irriga-
tion wells in the Winter Garden district in south Texas, some of
the wells yielding more than 1,000 gpm. The Carrizo also fur-
nishes large quantities of water to public-supply and industrial
wells in south and east Texas in a belt lying parallel to the out-
crop on the southeast. Flowing wells about 4, 000 feet deep near
Campbelltoninsouth Texas, about 30 miles downdip from the out-
crop, yield 1,000 gpm of water containing about 600 ppm of dis-
solved solids (see E—33 in table 1),

The observed dissolved-solids content of saline water from the
Carrizo sand ranges from 1, 080 to 7,430 ppm. The Carrizo sand
yields slightly saline sodium bicarbonate water to wells in La
Salle, McMullen, Atascosa, Lee, and Brazos Counties, at depths
ranging from about 1,300 to 4,150 feet. The carbonate and bi-
carbonate ions constitute more than 60 percent of the total anions,
At shallower depths in Webb, Atascosa, Medina, Caldwell, and
Bastrop Counties the water is principally of the sodium chloride
and sodium sulfate types. In some places in south Texas the non-
saline water of the Carrizo is contaminated through leaky wells
by highly mineralized water from the overlying Bigford member
of the Mount Selman formation. Analyses of water from wells
tapping the Carrizo sand are shown in table 1. The locations at
which the samples were taken are shown in plate 3.

MOUNT SELMAN FORMATION

The Mount Selman formation of the Claiborne group of middle
Eocene age consists of three members; in order from oldest to
youngest they are the Reklaw member or Bigford member, the
Queen City sand member, and the Weches greensand member.
The Queen City sand member is the principal aquifer. The Mount
Selman crops out in a belt extending from the Rio Grande in Webb
County northward into Zavala County, thence eastward and north-
eastward into Anderson and Cherokee Counties where the outcrop
forks, the south fork extending eastward to the Sabine River in
Sabine County and the north fork occupying most of the trough of
the east Texas syncline and extending into Arkansas and Louisi-
ana at Cass County (pl. 4). Except in the vicinity of the east Tex-
as syncline the Mount Selman dips gently toward the coast beneath
younger formations.

The Queen City sand member of the Mount Selman consists
principally of medium- to fine-grained sand and some clay or
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shale. The Queen City furnishes small quantities of water of good
quality to wells in the area southeast of the outcrop.

The other members of the formation are unimportant as aqui-
fers. In south Texas, however, the Bigford contains saline water,
andin areas where the underlying Carrizo sand is heavily pumped
the difference inhead betweenthe two formations and the presence
of faulty casing in some of the wells have caused local contamina-
tion of the Carrizo.

The Mount Selman formation yields slightly saline water to
public-supply wells in La Salle and Atascosa Counties in south
Texas. Locations of wells tapping the Mount Selman formation
are shown in plate 4.

The observed dissolved-solids concentration of saline water
from the Mount Selman formation ranges from 1,020 to 11,800
ppm. The Bigford member of the formation yields water that
ranges from moderately to very saline. Analyses of water from
the Mount Selman formation are shown in table 1.

SPARTA SAND

The Sparta sand of the Claiborne group of middle Eocene age
crops out principally in a belt extending from the Sabine River in
Sabine County westward into Houston County, thence it trends
southwestward and, according to Plummer (in Sellards, Adkins,
and Plummer, 1932, p. 652), has been traced to northeastern
Atascosa County. The outcrop area is shown in plate 5; however,
south of Wilson County the Sparta and the overlying Cook Moun-
tain formations are undifferentiated. In addition to the principal
outcrop area as described, there are isolated outcrops in the
trough of the east Texas syncline. In the area south and south-
west from the east Texas syncline the formation dips coastward
from the outcrop and has been identified in wells many miles down
the dip. The Sparta consists principally of medium- to fine-
grained sand and some shale and a few beds of glauconite, limo-
nite, and lignite.

The Sparta furnishes moderate to large quantities of nonsaline
water to wells near the outcrop area, especially in east Texas
where yields of about 500 gpm are common. In discussing ground
water in the Lufkin area, White, Sayre, and Heuser (1941, p. 29)
report that an abundant supply of water probably could be obtained
from the Sparta, but that the water is too highly mineralized for
municipal or most industrial uses. A similar situation probably
exists elsewhere in east Texas, and it is probable that the Sparta
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is a potential source of large quantities of saline water in areas
where supplies of fresh water are limited.

The observed dissolved-solids content in saline water from the
Sparta sand ranges from 1,030 to 2,080 ppm. The locations of
wells tapping the Sparta and the analyses of water from the Sparta
are shown in plate 5 and table 1, respectively.

UPPER PART OF CLAIBORNE GROUP AND JACKSON GROUP, UNDIFFERENTIATED

For purposes of discussion, the remaining Eocene aquifers are
undifferentiated. These include the Cook Mountain and Yegua for-
mations of the Claiborne group and the formations of the Jackson
group. These strata crop out in a belt extending from the Sabine
River in Sabine County westward to Houston and Trinity Counties,
thence southwestward to La Salle and McMullen Counties where
the outcrop swings to the south, reaching the Rio Grande in Webb
and Zapata Counties and western Starr County (pl. 5). The for-
mations all dip gently toward the coast.

The upper part of the Claiborne and the Jackson consist princi-
pally of medium- to fine-grained sand and clay. The individual
sand bodies are for the most part lenticular and not continuous
over long distances. These formations are relatively unimportant
as aquifers in Texas. In some places, however, they yield small
to moderate quantities of water to public-supply and irrigation
wells. According to Lonsdale and Day (1937, p. 53) the Cook
Mountain formation is an important source of water for domestic
use and irrigation in Webb County and is a potential source for
additional irrigation water.

The chemical analyses of water from the upper part of the Clai-
borne group and the Jackson group, undifferentiated, are shown in
table 1. The water from these aquifers is of the sodium chloride
type. In some samples sodium constitutes 99 percent of the ca-
tions. The observed dissolved-solids concentration of the selected
water samples ranges from 1,170 ppm in water from the Yegua
formation to 25,900 ppm in water from the Jackson group. The
locations of the spring and wells sampled are shown in plate 5.

MIOCENE AND MIOCENE(?) SERIES

CATAHOULA SANDSTONE, OAKVILLE SANDSTONE, AND LAGARTO CLAY,
UNDIFFERENTIATED

For purposes of discussion, the Catahoula sandstone of Mio-
cene(?) or Miocene age, the Qakville sandstone of Miocene age,
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and the Lagarto clay of Miocene(?) age are undifferentiated. Al-
though the Catahoula sandstone in most places is easily distin-
guished from the overlying Oakville, it is included with the Oak-
ville and Lagarto because in many places wells tap both the Cata-
houla and the QOakville and mixed water is obtained. The Lagarto
clay is included with the Catahoula and Oakville because in east
Texas, especially, it is difficult to differentiate the Lagarto and
Qakville,

The Catahoula, Oakville, and Lagarto formations crop out in a
broad belt extending from the Sabine River in Sabine and Newton
Counties generally westward to Walker County; thence the outcrop
swings more to the southwest, lying roughly parallel to the coast,
to McMullen County and northern Duval County. Here the Lagarto
and Oakville are overlapped by the Goliad sand, but the Catahoula
cohtinues to crop out in a narrow band extending southward to the
Rio Grande in Starr County (pl. 6).

These formations consist principally of sand and clay, although
the Catahoula contains a considerable quantity of pyroclastic ma-
terial, especially in south Texas, where it is known as the Cata-
houla tuff. The sand of the Catahoula is usually light in color and
medium to coarse grained in texture. In places the sand of the
Catahoula is cemented with silica to form quartzite., The unit
formed by the Oakville and Lagarto is predominantly sandy in the
lower part, clayey in the upper part. The sand of the Lagarto us-
ually is finer grained than that of the Oakville or Catahoula, and
the individual sand beds are usually thinner.

The sand of the Catahoula, Oakville, and Lagarto yields small
to moderate supplies of fresh water to wells on and near the out-
crop. Yieldsof 750 gpm from the Catahoula have been reported at
Cuero in De Witt County. Similar yields from wells tapping the
Catahoula and Oakville have been obtained at Huntsville in Walker
County. The sand of the QOakville and Lagartg probably contrib-
utes to the deeper wells in the Houston area; however, the sand of
the Catahoula probably contains saline water. The water from
these formations is mostly of the sodium chloride type, the ob-
served dissolved-solids content of saline water ranging from
1,020 ppm in Jim Hogg County to 17,500 ppm in Starr County.

According to Follett, White, and Irelan (1949, p. 9) many irri-
gationwells producing from these formations in the Linn-Faysville
area in Hidalgo County yield water that contains boron in excess
of the safe limits for citrus trees, as suggested by the U. S. De-
partment of Agriculture. The concentration of boron averages 4.0
ppm in 26 wells in the Linn-Faysville area, ranging in depth
from 631 to 2,050 feet. One stock well in Starr County, 381 feet
deep, yields water containing 13 ppm of boron from the Catahoula,
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Analyses of water from the Catahoula sandstone, Oakville sand~
stone, and Lagarto clay are shown in table 1. The locations of
the wells from which samples were obtained are shown in plate 6.

PLIOCENE SERIES

OGALLALA FORMATION

The Ogallala formation of Pliocene age lies as a relatively con-
tinuous deposit at the surface of the High Plains of Texas (fig. 11).
The Ogallala consists principally of sand, gravel, silt, clay, and,
in some places, caliche. The formation has one of the highest
yields of the aquifers in Texas. It supplies large quantities of wa-
ter toirrigation wells, especially in the area south of the Canadian
River where yields of 1,000 gpm are common, In most areas the
water is of good quality; however, in the vicinity of some of the
playa lakes the water is highly mineralized (Leggat, 1952, p. 17).

Water yielded to wells in the Ogallala is generally of the cal-
cium bicarbonate and calcium sulfate types. Most of the wells in
the Ogallala yield water containing some fluoride, and in some
areas all the well waters are high in fluoride content.

The observed dissolved-solids content of saline water in wells
in the Ogallala formation ranges from 1,010 to 17,400 ppm. Se-
lected analyses of saline water from the Ogallala are shown in
table 1. The locations of the wells from which the samples were
taken are shown in figure 11.

TERTIARY AND QUATERNARY SYSTEMS
PLIOCENE, PLIOCENE(?), AND PLEISTOCENE SERIES

GOLIAD SAND, WILLIS SAND, AND LISSIE FORMATION, UNDIFFERENTIATED

The Goliad sand of Pliocene age, the Willis sand of Pliocene(?)
age, and the Lissie formation of Pleistoc ene age are undifferen-
tiated for purposes of discussion in this report. The sequence
crops out in a wide belt roughly parallel to the coast extending
from the Sabine River in Newton County generally westward to the
Trinity River, thence the outcrop swings more to the southwest
and eventually to the south in south Texas (pl. 7). The formations
dip toward the coast and thicken coastward. They consist of a
thick Series of largely unconsolidated sand, gravel, silt, and clay.
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The sand of the Goliad, Willis, and Lissie probably constitutes
the greatest potential source of ground water in Texas. It sup-
plies large quantities of water to municipal and industrial supply
wells in the Houston area. It is also used as a source of supply
for the irrigation of rice throughout a large area on the upper gulf
coast. Many of the wells in the upper gulf coast area have yields
in excess of 2,000 gpm. In this area the upper sand, the Lissie,
has the highest yield, whereas in south Texas most of the water
comes from the Goliad sand. It is probable that these formations
could yield large quantities of saline water in a narrow belt along
the coast where only comparatively small supplies of good water
are available. Locations of saline-water wells tapping this se-
quence are shown in plate 7.

Water from the Goliad sand, Willis sand, and Lissie formation
varies greatly from place to place in concentration of dissolved
solids. Observed concentrations of saline water range from 1,000
to 7,190 ppm in dissolved solids in San Patricio County and Starr
County, respectively. The water is of the sodium chloride type.

Water from the Goliad sand in Cameron, Hidalgo, and Starr
Counties contains excessive concentrations of boron. The water
pumped from one well in Starr County contained 14 ppm of boron.
Analyses of saline water from these formations are shown in
table 1.

QUATERNARY SYSTEM

PLEISTOCENE SERIES

BEAUMONT CLAY

The Beaumont clay of Pleistocene age crops out in a wide belt
adjoining the coast and extending from the Sabine River to the Rio
Grande (pl. 7). The formation dips toward the coast and is known
to extend out beneath the shoreward part of the Continental Shelf.
The formation consists largely of clay but has a few thin layers of
fine sand. In an area along the upper coast in Brazoria, Galves-
ton, Harris, Chambers, Jefferson, and Orange Counties, a thick
bed of very permeable sand, known locally as the Alta Loma
sand, occurs at the base of the Beaumont.

The sands of the Beaumont clay supply small to moderate quan-
tities of water to many industries and to public supplies along the
coast. The “Alta Loma” sandyields large quantities of water, es-
pecially in Galveston County and southeastern Harris County, where
yields of about 2, 000 gpm are obtained from wells. In the imme-
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diate vicinity of the coast the “Alta Loma” contains saline water,
Much of this water is used for industrial cooling purposes.

The Beaumont clay on the whole may be considered.a potential
source of small supplies of saline water near the coast. Where
the “Alta Loma” sand is present, large quantities of water are
generally available. Locations of wells furnishing saline water
from the Beaumont clay are shown in plate 7. Slightly saline wa-
ter from a well tapping the Beaumont clay at the Bergstrom Air
Force Base on Matagorda Island is being demineralized by an
ion-exchange process. This is one example of how saline water
can be used for domestic purposes after treatment for removal of
objectionable amounts of dissolved minerals. Analyses of the wa-
ter before and after demineralization (sample B—T7) are shown in
table 1.

The water from the Beaumont clay is of the sodium chloride
type. The observed dissolved-solids concentration of saline wa-
ter from the Beaumont ranges from 1,060 ppm in Chambers
County to 8,410 ppm in Kleberg County. The chemical analyses
of saline water from the Beaumont clay are shown in table 1.

PLEISTOCENE AND RECENT ALLUVIAL, EOLIAN, AND LITTORAL DEPOSITS

Thin beds of alluvial material overlie the older formations in
many parts of Texas. Locally these deposits are thick enough and
so situated that they form aquifers of considerable importance.

Probably the most important alluvial aquifers are the bolson
deposits in trans-Pecos Texas., Thick bolson deposits in the El
Paso area and in Hudspeth and Culberson Counties furnish large
quantities of water to wells. Yields up to 1, 000 gpm are common
in the El Paso area. Recent test drilling near El Paso has shown
that large quantities of saline water are available below the fresh
water and in places within the fresh-water zone in that area.

Alluvial deposits in the vicinity of the Pecos River valley are
an important source of water. Large quantities of water are
pumped from wells tapping the alluvial deposits, especially in
Pecos and Reeves Counties where yields of more than 1,000 gpm
are common, Many of the wells yield saline water which is used
for irrigation.

Another area of large-scale production of water from alluvial
materials is the lower Rio Grande valley. In Cameron and Hi-
dalgo Counties many irrigation wells draw moderately saline wa-
ter from the alluvium of the Rio Grande. Yields of about 2,100
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gpm are reported in Cameron County (Dale and George, 1954,
p. 11).

In the central part of the Osage Plains region, a thin, discon-
tinuous layer of alluvial material overlies the red beds of Per-
mian age and occupies the surface in parts of Childress, Harde-
man, Wilbarger, Foard, Knox, Baylor, Haskell, Throckmorton,
Stonewall, Fisher, and Jones Counties. Locally the alluvium has
a sufficient saturated thickness to be a source of water for small-
scale irrigation and public supply. In most places the water is of
good quality; but in others it is highly mineralized.

In many places in Texas, water is obtained from surficial allu-
vial or sand-dune deposits, but most of these supplies are very
small. Locally, small supplies of water are obtained from beach-
and dune-sand deposits along the coast. Along some of the streams
small quantities of water are pumped from the alluvium in the
stream bottoms or from terrace gravels along the streams.

Locations of wells tapping saline water in Pleistocene and Re-
cent deposits are shown in plate 8, and analyses of well waters in
several sections of Texas are shown in table 1. The chemical
" characteristics of the water from these deposits is contingent upon
several factors: the nature of the material, rainfall in the area,
thickness of the deposits, quality of the water recharging the de-
posits, and natural flushing of the deposits.

On the basis of the available analyses, a general statement can
be made concerning the chemical quality of the water from these
deposits. Although alluvial deposits are found in many places
throughout the State in different geologic settings, the water is
generally of the sodium chloride and calcium sulfate types. The
observed concentration of dissolved solids in the saline water
ranges from 1,020 ppm in water from the alluvium in Cameron
County to 11,800 ppm in water from the alluvium in El Paso
County.

Water of good quality is yielded to some municipal supply wells
in the Pleistocene and Recent deposits. However, in the absence
of water of better quality, many cities use water classified as
saline from these deposits.

Boron in concentrations as high as about 4 ppm was found in
water from the alluvium in Starr County.
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SALINE SURFACE WATER

Movement of surface water is generally much faster than ground
water; hence, surface water is less likely to become saline than
ground water. However, water in streams or lakes often becomes
saline by concentration resulting from surface evaporation of
lakes (most common inclosed basins); solution of the readily sol-
uble mineral salts present in the rocks over which the stream
flows (many streams in west Texas pass over rocks of Permian
and Triassic age that contain evaporites exposed at the surface);
discharge of saline ground water into effluent streams (fig. 12);
intrusion of sea water into coastal streams (often caused by large
withdrawal of surface water near the coast; and contamination of
streams by man (such as the disposal of oilfield brines into the
stream channels).

Saline - water aquifer

Figure 12. —Typical effluent stream receiving saline water.

In some streams, during the initial rise in stage in a flood, the
dissolved-solids content of the water increases because of the
solution of mineral salts present in the sediments disturbed by
the scouring action of the water. After this first increase in dis-
solved solids the water often becomes more dilute, reflecting the
chemical quality of the floodwater from gullies, other drainage-
ways, and fields. In many streams in Texas the day-to-day qual-
ity of the water has been improved by the construction of dams
regulating streamflow and impounding the dilute flood flows with
the more concentrated low flows. Although saline waters have
been found now and again in streams in all parts of Texas, the
areas inwhich saline waters are present for extended periods are
rather limited. Only those basins for which saline-water data
were available are discussed. The approximate boundaries of the
major river basins and the locations of sampling points at which
saline surface water have been found are shown in plate 9. Saline



SALINE SURFACE WATER 43

surface water occurs most commonly in west and northwest Texas
where the rocks at the surface contain easily soluble minerals,
Low rainfall and high rates of evaporation also are factors con-
tributing to the presence of saline surface water in this area. An-
other area where many streams contain saline water is along the
gulf coast. Here sea water intrudes the tidal reaches of some of
the streams in some areas, in part because of large withdrawals
of fresh water for irrigation or industrial use.

The U. S. Geological Survey, working in cooperation with the
Texas Board of Water Engineers, has analyzed many thousands of
samples of water from Texas streams. Because of the many data
available and because this is a reconnaissance report, not all the
available analyses of saline surface water in Texas are listed
here. Maximum, minimum, and weighted-average analyses for
representative years, data on the mean discharge of streams, and
other pertinent data are shown in tables 3 and 4, respectively. A
weighted-average analysis represents the approximate chemical
composition of all the water passing a certain sampling station in
1 yearif impounded with thorough mixing in a reservoir, and neg-
lecting evaporation and rainfall. In this report, for clarity, the
occurrence of saline surface water is discussed by river basins.

CANADIAN RIVER BASIN

The Canadian River, a tributary of the Arkansas River, flows
190 miles in an easterly direction across the Texas Panhandle
(pl. 9). Almost 25 percent of the entire length of the river lies in
Texas. The area of the drainage basin in Texas is about 9,700
square miles.

Chemical-quality data have been collected at regular sampling
stations on the Canadian River at Tascosa, near Amarillo, and
near Borger, and samples from miscellaneous points in the basin
_ have been collected at various times.

Water from the Canadian River stations shows a considerable
variation in concentration of dissolved solids. Although the water
generally is slightly saline during periods of low flow, weighted-
average analyses show that a reservoir proposed for construction
at Sanford would impound a mixture of water that would not be sa-
line. Some samples of the river water at Borger have been slight-
ly to moderately saline, and it is probable that some saline water
occurs at times in the Canadian River all the way across the pan-
handle. Perhaps some of this salinity is in part due to pollution
from the large panhandle oilfield.
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Locations of sampling points and analyses of saline water from
the Canadian River basin are shown in plate 9 and table 3, respec-
tively.

RED RIVER BASIN

The Red Riveris formed by the junction of several small streams
rising in the southeastern part of the Texas Panhandle (pl. 9). The
Prairie Dog Town Fork drains the largest area and is considered
the upstream continuation of the main stem. The Red River forms
the boundary between Oklahoma and Texas and Arkansas and Tex-
as. The area of the basin is 4, 580 square miles at the Texas-
Arkansas State line. The principal tributaries to the Red River in
Texas are the Sulphur, Big and Little Wichita, and Pease Rivers
and the Salt and North Forks of the Red River.

The upper tributaries of the Red River cross Triassic and Per-
mian formations which contain much readily soluble material. The
Salt Fork of the Red River and Mulberry Creek contain relatively
high concentrations of calcium sulfate derived from gypsum. A
proposed reservoir on the Prairie Dog Town Fork of the Red Riv-
er was dropped from consideration because of the high salinity of
the water which would be impounded. The Pease River is high in
both sulfate and chloride content. Lake Kemp on the Big Wichita
River was originally built for irrigation purposes but the salinity
of the impounded water limited its use for this purpose. Flood
flows stored behind Denison Dam in Lake Texoma have diluted the
saline inflow so that the impounded water is seldom saline. How-
ever, at Gainesville above the reservoir the river water is mod-
erately saline for long periods.

Some salinity due to salt from the Talco oilfield is found in the
Sulphur River during low flows. Salinity due to oil operations oc-
curs in other areas in the Red River basin, particularly near
Wichita Falls.

Locations of the sampling points and analyses of saline water in
the Red River basin are shown in plate 9 and table 3, respectively.

BRAZOS RIVER BASIN

The Brazos River, which drains an area of 35,400 square miles,
is one of the principal intrastate streams in Texas. The Salt Fork
and the Double Mountain Fork join to form the Brazos River in the
northeastern part of Stonewall County (pl. 9), and the river then
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flows generally southeastward, emptying into the Gulf ot Mexico
near Freeport in Brazoria County.

The low flows of the Salt Fork frequently are very saline, but
some high flows are fresh. However, weighted-average analyses
show that the water is moderately saline. The Double Mountain
Fork is fresh during high flows; its low flows are moderately sa-
line, and the weighted-average analyses show the water to be
slightly saline. Water from the Clear Fork of the Brazos River
is generally fresh, but at times it is slightly to moderately sa-
line. A mixture of the water from the three main tributaries is
stored in the Possum Kingdom Reservoir. Water released from
the reservoir is slightly saline, and inflow to the Whitney Reser-
voir downstream is sometimes slightly saline. Formerly, saline
water traveled to the mouth of the Brazos River, but since the
completion of the Whitney Dam the water has been fresh from
Whitney Dam to the mouth of the river, except when oilfield brines
are released to minor tributaries entering the river downstream
from the dam.

Miscellaneous samples from Colony Creek, tributary to the
Leon River in Eastland County, show the water to be moderately
saline to very saline. Oilfield brines have been released to this
creek from time to time, causing the observed salinity. It is
probable that some other small streams in the Brazos watershed
are similarly affected.

Sampling points and analyses of the water in the Brazos River
basin are shown in plate 9 and table 3, respectively.

COLORADO RIVER BASIN

The ColoradoRiver rises in Dawson County at the eastern edge
of the High Plains and flows in a southeasterly course across the
State, finally discharging into Matagorda Bay (pl. 9). The con-
tributing area is 29, 730 square miles.

The Colorado River is sometimes saline above Colorado City,
owing to the discharge of salt springs from the Permian and Tri-
assic formations in the riverbed. Slight salinity has been ob-
served at Robert Lee also. In general, salinity concentrations
are lower in the upper reaches of the Colorado than in the upper
Brazos watershed. Before construction of the dam forming Lake
Colorado City, Morgan Creek often was slightly to moderately
saline. The impounded water, however, has always been fresh.
Other tributaries of the upper Colorado contain saline water dur-
ing low flows but are fresh during flood flows.
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Sampling points inthe Colorado River basin and analyses of the
water are shown in plate 9 and table 3, respectively.

RIO GRANDE BASIN

The Rio Grande rises in the San Juan Mountains in southwest-
ern Colorado, flows in a general southerly direction across New
Mexico, and then turns southeastward, forming the international
boundary between the United States and Mexico and enters the
Gulf of Mexico near Brownsville, Tex. (pl. 9). The Rio Grande
in the United States has a drainage area of about 89, 000 square
miles.

The salinity of the Rio Grande increases downstream to the up-
per Presidio station, where the water is moderately saline at
times. Below this station the water has been saline at times all
the way to the mouth. Recent completion of the Falcon Dam at the
Zapata-Starr County line makes it likely that saline water will no
longer occur below the dam except in tidal reaches. The Inter-
national Boundary and Water Commission operates sampling sta-
tions on the Rio Grande and its tributaries. Analyses of saline
water from the Rio Grande at El Paso, the station at Fort Quit-
man, and the upper Presidio station, made by the United States
section of the International Boundary and Water Commission
(1950), are shown in table 3.

Tributary inflow to the Rio Grande in Texas is generally small
and moderately to very saline. The Pecos River, principal trib-
utary to the lower Rio Grande, rises in the Sangre de Cristo
Mountains in New Mexico and enters Texas at the Loving-Reeves
County line. The Pecosin Texas flows about 260 miles in a south-
easterly direction and joins the Rio Grande in Val Verde County

(pl. 9).

Red Bluff Dam on the Pecos River just below the Texas-New
Mexico State line, completed in 1936, has a storage capacity of
307,000 acre-feet. The quality of the stored water varies, de-
pending on the conditions of discharge into the reservoir. In
March 1953 the water discharged from the reservoir was moder-
ately saline (table 3).

Pecos River water near Orla ranges from slightly saline to
moderately saline. Below Grandfalls the river water frequently
is very saline, owing to return flow of irrigation water which is
moderately to very saline when applied.

Locations of samples and analyses of the water in the Rio
Grande basin are shown in plate 9 and table 3, respectively.
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SALINE LAKES AND RESERVOIRS

Saline water is found in both natural lakes and in artificial res-
ervoirs in Texas. Natural lakes are saline primarily because of
concentration by evaporation at the surface. Water in artificial
reservoirs may be saline eitherbecause of concentration by evap-
oration or because the impounded stream is fed by saline water.
The day-to-day quality of the water in the downstream reaches of
a normally saline stream is generally improved by impoundment
that permits mixing of the fresh water of high flows with the sa-
line water of low flows.

Natural lakes containing saline water are found in the High
Plains, Pecos Valley and trans-Pecos, and Osage Plains regions
in Texas. The “Salt Flats,” a chain of lakes in Hudspeth County
in the Dell City area, illustrate the high salinity typical of closed
basins. According to Scalapino (1950, p. 2), the basin is a de-
pression about 150 miles long and 5 to 15 miles wide. It contains
a large number of shallow lakes and salt-encrusted flats and is
fed by the Sacramento River, which flows only after heavy rains.
It is reported that surface flows seldom reach the lowest part of
the basin.

Playa basins in central Lynn County contain water-table lakes
which occupy depressions created by wind erosion and solution
and differential compaction in the underlying Ogallala formation
(Leggat, 1952). An analysis shows that the water from Toyah
Lake in Reeves County is very saline. Waters from Cedar Lake
in Gaines County and Rich Lake in Terry County are classed as
brines. The amount of dissolved solids in the waters is about
90, 000 ppm.

Artificial reservoirs for which chemical analyses are available
include Daniel Salt Lake in Eastland County, whose water con-
tains 136, 000 ppm of dissolved solids. This reservoir is on Col-
ony Creek, which is a tributary of the Leon River. Its salinity is
due to inflow of saline water from oilfields. Lake Kemp on the
Wichita River in Baylor County and Lake Texoma on the Red Riv-
er in Cooke and Grayson Counties are slightly saline. Lake Bal-
morhea, also known as Lower Parks Reservoir, is fed by springs
on Toyah Creek in Reeves County. It contained slightly saline
water in January 1950. Red Bluff Lake in Loving County, formed
by impounding water from the Pecos River, normally contains
about 7,000 ppm of dissolved solids. Chemical analyses of saline
lakes and reservoirs in Texas are shown in table 3.
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SALINITY IN TIDAL REACHES OF STREAMS, BAYS, AND ESTUARIES

Saline water is present in the tidal reaches of the streams that
empty into bays and estuaries along the gulf coast. Generally the
salinity of the river water thus affected is less than that of sea
water. In some places large withdrawals of river water for indus-
trial and irrigation use have caused the heavier, more concen-
trated sea water to form a “wedge” which gradually invades the
fresh-water reaches of the streams along the bottoms of the
stream channels.

Examples of salinity caused by the intrusion of sea water are
provided by the analyses of water from the Trinity River at Ana-
huac and Old River near Cove (table 3). The water at these two
stations ranges from fresh to very saline.

The concentration of dissolved solids in the water in bays and
estuaries along the gulf coast of Texas is represented by the anal-
ysis of sample 37 (table 3). This sample of the water from Laguna
Madre was taken near Riviera, Tex., at the Carolina Beach pier
and is classified as a brine.

CONCLUSION

Saline water is widely distributed in the underground reser-
voirs, streams, and lakes of Texas. In north-central and west
Texas, in large areas where no potable water is found, the water
ranges from slightly saline to brine. In these areas an economic
demineralization would be most helpful.
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Table 1,—— Chemical analyses and related physical
[Analyses in parts per million,
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measurements of saline ground water in Texas
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608 118 lieevsree} 3.8 Jiceeennsd] 1,230 794 21 1,750 Jieesees
922 . >1,000 140 fieeveese 6,370 { 7.9
. 159, 000 .|260,000 |27,200 88| 235,000 |{.......
loeersese| 1,550 70, 100 116, 000 .
Clear Fork groups
1,470 1,990 [ieeeeee] 8.5 lieveensss| 5,300 | 3,650 20 7,810 |icvenas
1,930 O Jveserees] 3,020 1,810 23 3,480 |iueesee
1,760 185 |uereases .0 0.71 2,960 1, 800 23 3,460 | 7.8
1,060 126 lveeeesee 1.8 65 1, 870 1,050 28 2,470 | 8,0
584 201 8 5.2 1,390 858 25 2,040 | 7.4
545 56 1.0 | 20 1,130 676 24 1,570 | 7.2
1,410 161 81123 Joveseseed] 2,610 | 1,530 23 3,160 | 7.2
1,590 391 81 49 3,450 | 1,850 25| cesencsancsne| To8




54

SALINE-WATER RESOURCES OF TEXAS

Table 1.— Chemical analyses and related physical

S I o PR L P g o
T . i

spring no (Si0,) | (Fe) (Ca) (Mg) (Na) (K) |(HCO)

Wichita and Clear

Jones.eiieeiseteninvnas 16 0.00 60 61 720 3.0 261

. Jones... 16 .00 282 80 204 15 189

P—18....... Jones... 17 .00 314 118 262 3.6 222

P=19..cene| JOmeS.vesucreorenoncrenne 14 ceesese 556 260 1,270 205

P-20.aueu. 19 .22 255 83 149 3.4 124

. 16 .19 282 80 204 15 189

YT TOVRN PR EYT T OTTVs e eres 224

31 02 154 596 | 6.0 543

BayloT.casees covnnncesereliacssanas [esnnass [connescsnessefesnesnnens 357

San Angelo

Tom Greenuieecsesesess 2,460 1,050 16, 000 405

169 402 395 476

171 109 107 330

P=29..00s.. 510 97 887 116

P=30..0cse.| JOmes.cerrneinnsersncnsnes 880 371 1, 140 314

P-31 Jones o) 616 98 91 | 4.4 258

P-32.ceeee. | Stonmewall....ccsieeenees]vorecnnes] coneens 595 199 486 186

P-33.......{ Stonewall., : - 50

P-34.......| Foard...cceerucrnesnee cofvecsneene 652 243 959 110

P=35.0000ee 484 214 1,070 3

P-36..cu0ee 611 262 288 281

P-37 . 515 161 383 256

P-38.. Hardeman..eeessessoese [ . aane 244

Blaine

Jones.cuseseesereiansend] 17 0.00 546 184 227 176

Fisher..ccovasee ceeveenes|enesene 558 147 404 112

15 cecnses 812 164 469 52

. 534 14 337 232

610 100 145 207

eevenssse |oosnene 486 104 145 146

P~45....... 19 vesnces |erenannsene | ersauneees 53 wese| 200

P-46..00c. |- 14 101 39 191

P-47.00000e i 17 602 139 240 sene 190

P-48.. 0000 i 18 606 13 50 . 236

P-49....... i 18 600 117 124 vee 190

P-50.......| Childress.. eesese 18 604 151 260 . 162

P-51..000..| Childress, 18 cerasse 608 158 256 162

P-52 .| Childress., 16 coseres 620 232 730 cers 220

P-53.......| Childress..., 17 cesense 570 130 83 104

P-54.......| Childress......cossenrns] 17 cevanee 608 101 116 223

P-55.4000..] Collingsworth J 22 600 91 32 225

P-56...0...] Collingsworth....esees.| 20 .00 574 87 38 3.6 110

Rustler

) ) 615 51 64 105

P-58..uu0ee 6717 166 92 141

P-59.c0vee. 178 68 105 270

P-60....... 600 285 504 112

P-61, covessen fosenase 896 253 861 147

P=62.0000ee seese] sensesns 599 218 46 143

P=63.ceeeee| ReEVES.tiirersrsnnonne| connrens horeeee 605 216 5.3 130
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measurements of saline ground water in Texas—-Continued

=T e
. - COLJSBCE~
bocna:;e Sulfate (3‘;:' };lil:!:- Nitrate | Boron soDll‘s’; q | mes |cent ante -, pH
SO4, N B) 4 as | so= micro-
oyl G| ey | | T D onias | o, | dam | Sherar
25°C)
Fork groups—Continued
BYTTIIPN 136 125 1.0 1.2] 5.5 2,460 400 79 3,940} 8.0
. 1,060 138 1.2 45 |ieeenesen 1,940 1,030 30 2,490 7.6
.| 1,310 228 .8 6.9 23 2,370 1,270 31 3,120 7.6
eosaennad] 3,070 1,300 .8 17T lececrnens 6,590 2,460 53 8,160| 7.6
882 208 .6 4.0 ]eeocsanes 1,670 978 25 2,250} 7.9
1,060 138 1.2 45 |iiecrcnes 1, 940 1,030 30 2,490 7.6
veeenssss| 1,750 395 leecnrnene 4.2 ceerene.| >1,000 | 2,190 .l
1 so4 640| 14| 129 83| 2430 | 696 | 65 3.810] 7.6
N S 2,000 . veseanses| P1,000 [iarieracins|sosnsncs fosaserasoncas fonoasas

sandstone

3,180 29,500 freesaneas|ssssrnased cevnuess | 52,400 | 10,500 77 69,6004,
eessnsasalsovsnevecssal 30,000 ferrireclcosorarend vovennce ] P 1,000 fovrrrerared cornenes 69,200
50

eererenns| 1,560 reeeee | 3,450 | 2,080 | 29 4,690 .
640 130 [eveereres]  3.0]ueeeeen| 1,340 890 | 21 1,860 (00000

2, 860 372| 0.9 10| weseeee] 4,790 | 1,670 54 5,800| 7.7

1,740 1,870 2.8 {1,840 [........| 8,020 | 3,720| 40 10,400 7.4

1,430 285| 6| 62 | 036| 2,730 1,940| 9 3,340| 7.6

14 | 2,310 560 |caeeraens Alavernees] 2250 [ 2,300 31 |evreerenered seenene

reevesees] 5, 890
beceesendf 2, 830

>1,000 | 1,950 vecases
5,930 | 2,630 | 44 [ieicernrenne]corenee

3,200 5,500 | 1,780 49 vesmane
cevneeese) 2,340 . . 4,040 | 2,610 19 sesef susnase
ceennase| 2,160 cocvenes vdesersenee 3,580 | 1,950} 30 .

970 1,740 . veuefoene
gypsum
vosesenss] 2,180 139 11 0.5 cceerses 3,380 | 2,120 19 3,820 7.5
eoesseens] 2,310 268 |ieecesees 1.0 . 3,740 | 2,000 31 liiceressarsocefencanes
evneesns) 1,620 1,410 foeeenneen 2.0}, 4,520 | 2,700 6,28 9
12 1,370 . . 3,240 | 1,920
ceseeees| 1,790 2,900 [ 1,930

1,710 . . 2,580 [ 1,640 [
seseesess| 1,660 wvesacesy . >1,000 | 1,860 6 2,850( 7.0

1,680 55 1.2 7.0 40 2,580 1,890 | 43 2,760( 7.1
resesnens] 1,890 360 [veeseenes 4.6 .93 3,350 | 2,070 20 3,890| 7.4

1,580 55 [ieseennes) 31 41 2,530} 1,810 6 2,740} 7.4

1,770 185 ) sescerees, 4.5 .62 2,910 1 1,980 12 3,250] 7.5

1,950 3.2 1.2 3,450 { 2,130 21 4,030 7.5

1, 890 7.2 .50 3,480 | 2,170 20 4,120] 7.5

2,400 21 4.7 5,150 | 2,500 39 6,490 7.5

1,790 12 41 2,760 [ 1,960 8 3,050| 7.9

1,710 6.3 .90 2,830 | 1,930 12 3,190{ 7.4

1,630 3.0 28 2,530 | 1,870 4 2,680 7.0
beveensne| 1,610 94 |avarnares 12 W12 2,450 | 1,790 4 2,730) 7,7
limestone
ioeneness] 1,640 2,700 7 2,630

2,240 3,720 8 3,650

639 1,180 24 1,570

2,540 4,730 29 5, 850

1,780 6,110 | 3,280 36 |ieecraccnanse .

2,230 . 3,200 | 2,390 4 3,330 Leeeres

2, 180 S| ceesnnans 3,540 | 2,400 1 3,280 |ceeenn
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SALINE-WATER RESOURCES OF TEXAS

Table 1.,— Chemical analyses and related physical

ell or Silica [Iron | Cal- | Mag- | Sodjum | Potas- | Bicar-
spnwng 20, County (SiOz) | (Fe) | cium nesium | (Na) sium |bonate
(ca) | (Mg (K) |(HCOY

Rustler

P-641ucece. | ReOVESwiiriirscansroces] vonvosane]eerenes 603 277 342 101
P-65..0.0.0 18 0,01 984 622 12, 800 1 19 113
P-66.. cesonses forosene 852 197 1,480 98
P-67., 566 199 12 66
P-68.100000 1,250 608 14, 900 225
P=69.ceeees | PECOSutrarrssessrrrarsvene| conerene 835 359 9, 450 26
P-70..000.. ] Pecos 342 83 194 252
P-71.ee0ss. | Pecos cssvsen 3217 83 184 141
Quartermaster

P=T2.0000e. | Borden...ececesecseesanee 5.0 |eeseses 26 28 2,300 513
P-73.. Fisher..ieeeeiseasseesenes feserncnneeonenes 330 109 80 345
P-174.. Fisher coeses 810 232 350 135
P-175.. Stonewall...ccveveceeaee] 35 |avcaens 983 201 2, 400 215
P-76..cc...| Stonewall 26 | 2,740 620 11, 700 134
P-77 Dickens ceens vevese 302
P-78.......| Motley, 202 111
P-79...cs.. | Motley,.., . ceenser 5217 173 1,070 16
P-80.,..... | Motley... . 172 71 403 362
P=Bl.ceuee | Hallicssrrarssesnenronsess [eosoranee 1, 500 293 117, 100 126
P-82 Hall 34 |iceees 550 411 94 2217
P=83.iieee. | Halluvuseusnrrvsneasesnne| 44 |evecres 352 82 15 :] 9.2] 162
Dockum

Tr-1 Ector, 5.5 [eeesnes 210 134 2, 150 228
Tr-2 Ector sree 8.5 Liaeesns 170 90 2,280 348
Tr=3.vseeee | ECtOT trernancarenerenens 8.0 |.uenene 9.7 6.2 692 596
Tr-4....... | Mitchell,..... 20 Jeeeene 184 61 132 104
Tr=5....... | Mitchell...... ... 21 |eeorren 362 118 200 | ... 172
Tr-6.. Mitchell,. 12 ereeene 56 56 1, 800 226
Tr-T.. Mitchell., | N N 112 141 2,240 292
Tr-8.. Mitchell..... 169 88 2, 820 291
Tr-9 Scurry., 84 43 1, 990 411
Tr-10, Scurry, 502 322 188 388
Tr-1l.....] Scurry.,... 506 298 520 361
Tr=12...o. | LynDicasceses soconnesens 109 237 672 264
Tr-13......| Floyd 206 89 4,990 | ... 398
Tr~-14......} Borden,.. 103 62 211 330
Tr=15.ecce.| Borden.ses civssssncocnes] 11 forecees 46 21 835 218
Tr-16......| Borden..... . 112 16 1,020 570
Tr-17......] Mitchell...,. 129 64 2, 190 356
Bordenaiesess sesessennes 185 94 3,660 279

Borden...ues oes. . 679 341 5,390 214

Tr-20......{ Oldham.,,..... ovese 22 12 434 6,0 806
Tr=21l.cceee| LubboCKieeereereerasonse 8.4 0 284 122 1, 420 230
Travis Peak

K~1 Comal wweres 71 71 325 171
K-2..e0ce..| Comal,s..... 317
K-3 Travis... eeessocee 168 149 110 352
K-4, Travis sevese|en 459 121 24 354
K-5 Travis,.. soverense| 12 53 42 1, 170 502
K=6.vcaeeees] LAMPASASiarrarereerancee|erarrones]cennane 51 217 451 365
K-7 Bell S 39 217 1,210 507
K-8 Bell 14 10,07 12 4,5 440 437
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measurements of saline ground water in Texas—— Continued
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Specific
. Hard- | Per- | conduct-

Car- | Sylfate | Chlo- |Fluo- |Nitrate| Boron | Dis- ness | cent ance H
bonatd (50, ride ride | (Now| (B) | solved as so- | (micro- | P
(COn) <n (P solids | CaCO; | dium | mhos at

25°C)
limestone—Continued
ceesses 2,700 350 4,320 | 2,640 22 4,980 |.aeueee
4,920 19, 300 1.7 leeaeseee 38, 700 5,010 85 52, 000 R
2,190 2, 660 0 7, 420 2, 940 52 10, 540
2,090 18 .75 3,240 2,230 1
ceesere 4,940 | 23,200 ™ 45, 000 5,620 85 .
wessees 5, 100 13,300 [.iceeessefessensese forosanene| 29,300 3,560 85 40, 800
sessess 959 0 1,990 1,200 26! eiescsannnes
8 960 308 f.iersese D Jeeeraneas 2,210 1, 160 26 |icersncenons
formation

35 1,730 2,080 |veneeea] 0.5 6, 440 180 97 9, 900
veronse 950 122 fierereves] 3.8 |eaorrsnnn 1,760 1,270 12| ceescerenaen
conense 1,780 1,220 Liasareese| 64 cesorenee 4, 520 2,980 20| esesecasacens fercsenss
cevanes 1,590 4,730 Leverersefronconses fssasaeas.| 10,000 | 3,280 61 15, 100 7.1
connens 1,800 | 23,300 lieessesse]erncecens Jeoennenns| 40,300 9, 360 73 81,300 6.9

16 1,200 552 >1, 000 cvesene sessene
wesense 1,760 94| 0.3 2.5 |isescsses 2,710 1, 620

3,020 815 3 1.0 Jieeeress 5, 650 2,030
401 620 10 . 1, 850 721
4,190 | 26,700 49, 800 4, 940
asesace 2,970 432 39 4, 940 3,060
secsens 1,080 15 |ieereenes| 1.5 0.07 1,680 1,220
group
2, 440 7,190 | 1,080
1,580 7,010 794
484 4.2 1, 890 50
sensese 492 220 L.oveeeen [ 111 ssesanses 1,270 710 .
sesoees 1,480 103 1.8 2 0.83 2,370 1,390 24 2, 840 1.3

10 935 2,210 3.5 5,190 370 91 8,630 [.eeesee
ceeress 998 3, 150 lacerseee|eesacsnse] coencans| 6, 800 860 85 11, 100 Leeesse
sesesee 1, 650 3,510 Luserarss[oensscacn]sonsarens 8,390 734 89 12, 500 f..ee0s

20 1,700 4.0 386 92 9,090 Liveees
esveens 1,620 27 2,580 14

2,660 20 2,490 31
1,270 15 1,250 59
863 resesones 880 92
cosuses 239 312 [eeenens| 14 cocesenae 1, 160 512 417 1,890 |.eeeses

12 208 1, 140 4.5 2,380 202 90 4,350 Leeeoren
coseres 1, 620 460 |icirares 1.2 |eeorcesss| 3,580 574 79

30 1,390 2, 540 6,510 585 89
seensse 2,410 4,300 consacses .J 10, 800 848 90

3,200 8, 020 . .| 17,700 3, 100 19
295 60 1.4 5 2.1 1,240 104 89
1,850 | 10, 800 6 eeererees| 2.1 20, 600 1,210 93
formation
cesssees 237 560 0.0 1,350 469 60 [ceeaescrceecs|sonee
870 41 . 1,560 |lesecserose| corsvas [sosesssornacse] susene
877 43 3.2 . 1,020 19
1,310 27 . 2. 1,640 3
598 1,290 |..eeee] 4.5 304 89 5,650
407 350 [eereeess] 3.0 238 80
caesases 951 1,010 5 208 93 liececeeneneces
269 248 2.0 1.8 liscsseses 1, 200 48 95 Lusesesonanses
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SALINE-WATER RESOURCES OF TEXAS

Table 1,— Chemical analyses and related physical

Well or c Silica | Iron c‘z:fn l‘gﬁ;n Sodium ‘:"ﬁ ‘f;;;
spring no. ounty Si Fe nesa Na 1

prine G| cay |'me | M | 0 |aic
Travis Peak
K-9 Falls 30 | 0.25 78 18 415 | 14 350
K=10.eeree | Tarrantieeeeeees ceveens| 11 fueuend 18 2.4 458 688
K-11 Dallas 24 01 8.0 2.8 381 528
K-12.c.... | Dallas... corvenees] 432 126 54 2,230 40
K-13 Dallas. 26 .02 6.4 2.4 378 491
K~14.c.cee | DallaSicreeceererseeeeees| 25 02 6.8 2.4 394 488
Glen Rose
Medinauiuieesensesneenee] 11 focesase 486 347 4.4 230
9.5cenenes 540 369 17 238
13 | 0.62 476 106 53 184
9.5 .19 540 434 61 251
K~19.0000. . 13 .00 538 344 54 303
K-20...... | Medina, 11 186 141 $2 350
K-21 Bexar 14 .00 484 247 43 273
K=22...0.0 | Bexar,..... 14 324 267 2 277
K-23..c... | Comal 326 220 17 360
K-24.ce... | Comal 245
K-25 Hays.eioree sasussnncanss| 11 |evneres 274 108 54 380
K-26 Travis... 10 |eveeaes 258 214 65 400
K-27 Bell.. 39 41 417 409
K-28 Bell, 438
K-29 Falls... 2, 250 300
K=30.cesee | Grayson.ecccasesescssse 128 11 334 193
Paluxy
15 [ienseee 27 20 1, 110 598

6.0 0.12 11 8.4 629 | 16 561

10 .12 5.2 1.8 492 | 19 420

22 .12 3.8 851 4.4 529

2 1 21 4.2 2.0 544 605

20 1 07 5.6 1.8 506 5917

20 lieeenes 295 205 167 9533
Parkereeeuss cosensesnsnes] 22 [conanee 188 39 168 514
Trinity

K=39.¢000 | Pecos 28
K-40..0ee. | Pecos,.ee. [ 150
K=41.vuee | Uptoneeeees veveees 18 |ieeeas 280 161 187
K-42 Upton 18 | ©. 150 78 142 5.2 336,
K-43.000e0 8.9 .10 150 117 276 7.6 312
K-44...... 10 1 149 93 547 | 21 25!
K-45.0000s 8.0] 3.9 156 103 285 | 19 26
11 28 136 84 238 | 16 246

6.0{ 6.9 167 108 306 | 28 27

20 .48 137 67 533 376

28 .07 186 56 619 | 35 32

205 120 9 34

13 198 150 89 343

Travis.eecssesossssensens] 15 .38 91 26 513 | 29 396
TraviS,veesees .l 18 .08 42 22 294 | 11 27

K-54......| Williamson.... .l 13 .08 17 15 632 432
K-55...... | Williamson., 1 20 .10 17 6.1 462 452
K=56.00ees | Bell...uesvens d 10 .86 60 12 712 | 13 41
K=57.00ees | Bell,... 12 .06 13 7.6 519 49
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] Specific
. Hard- | Per- | conduct-
Car- Sulfate C!ﬂo' Fl_“o' Nitrate] Boron Dis- ness cent ance
bbonate] (SO ride ride (NOy) | (B) solYed as so- | (micro- | PH
(Coy «n (" solids CaCOy | dium | mhos at
25°C)
formation—Continued
eesneece 149 83 2.3 0.0 1, 560 268 16 2,260, 8.1
30 106 250 Jieeerenss| 2.5 1,200 55 95 2,050, 8.6
28 253 94 2.6 S 1,030 32 96| veeeseesnene 8.5
12 4, 740 293 | seesnees 5 7,470 536 90| cesesconcses 8.5
31 279 88 2.2 0 1, 040 26 7] vocoseeseess 8.5
10 341 80 1.7 2.5 1,090 27 91 1,690] ceveee
limestone
2,320 23 3.0 0.65 3,310 2,640 4 3,530 1.9
2,580 16 0 . 3,650 | 2,860 1] 3,690 1.0
veevenes 1,500 18 0 2,260 1,620 7 2,490 1.8
vesserse 2, 900 27 4,0 4,100} 3,130 4 4,080 6.7
2,480 30 |eeanseses L2 .ieeeroeee 3,610 2,760 4 3,640 1.3
783 37 . B |eeerenses 1,380 1,040 10, 1,790 7.3
1,980 14 4.0 2.0 2,920} 2,220 4 3,090 7.2
1,610 21 {.eveersee 0 Jeseonnnee 2,380} 1,910 1 3,830 8.0
1,380 17 0 2,370 1,720 Q cerseocscsceslevences
2, 200 10 {.ceverese 2 feesocnsee| 21,000 lieeinsenses]caeeen sesesfasnarees
802 70 5 1,510 1,130 9 1,830 7.1
cesaness 1,240 33 [cevecrens Q0 1.1 2,020} 1,520 9 2,450 7,7
sesesacn 5217 205 .2 1,440 266 71, 2,250 8.4
250 246 51,000} cceeecrees [eseeese [sarcesecsecee|oresnne
cesneans 4,470 645 |.ieeerune W0 Jeereeasee 8,020 919 B4| veverorsaess [erenees
vesesser 1,050 60 . 2 fesesenoee 1, 750 612 54 2, 3601 .
sand
wersnaes 1,760 158 3,390 150 94 4,690 8.3
sesesece 796 105 1, 850 62 94 cerrieerenes 8.0
22 480 173 1, 400 20 96| seeesrronses 8.2
20 1, 190 137 2,500 40 98 3,670 8.7
46 510 91 1,510 18 98] cevecersense| Bed
32 466 80 1,390 22 98] coeeenerneee| B2
essrenen 167 815 1,870 1,400 21 3,1100 7.8
sesasens 354 132 1,180 630 317 1,7000 7.6
group
588 480 [Leveeres fuvvreees Jruverenee] >1,000] 774 ] 2,829 77
caserene 459| 1,460 essvacee >1,000| 1,680 [.ceusee 6,990, 17.6
cesesses 1,370 202 | ceassess csesaeee 2,420 1,360 28| 3,120 7.5
545 108 2.0 | 12 0,71 1,230 695 31 1,700 1.2
919 165 3.0 ] 15 1.6 1, 820 856 41 2,4300 7.2
704 760 2.6 | 15 2,450 754 62] 3,770 7.7
985 144 2.6 9.0 1, 840 813 43 2,4700 7.7
813 112 2.6 | 11 1, 540 685 42 2,100 7.7
9417 244 2.6 8 [eeanenens 1,940 861 43 2,680 7.4
919 358 2.8 2 |eeseanees 2, 220 618 65 3,260 7.4
956 580 2.4 2 . 2,620 694 65 3,960 6.9
688 13 3ol |eeeoeres [soncannen 1,210 1,000 Lliecesserrescs Losnsoce
896 54 2,2 2.0 1,580 1,110 15 2,070, 8.3
739 270 4.0 2.2 1,910 334 75 2,840 7.5
523 62 1.0 2 1,110 196 75 1,690 7.7
542 360 7.2 O [ooreneen 1,810 104 98| iecersecssns| 8.5
421 182 2.7 O eennsnen 1,330 68 7.8
918 362 5.4 9.4 oeereeens 2,400 322 7.8
376 275 4,0 VI SR 1,450 64 5l ieeeccerennse| 7.9
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Table 1.——Chemical analyses and related physical

Well or Silica | Iron | Cal- Mag- | Sodium | Potas- :ica:-
spring no. County SiQy) | (Fe cium nesium | (Na) sium |bonate
G ey | Mg (K) |[(HCOy)
Trinity
K=58.0000s |Belliueicrancescrscsscsconses sosanense]snsasae 63 81 454 408
K-59.c0ecs 14 0.43 27 7.6 750 56 380
K-60 .09 8.4 4.6 4317 23 442
K-61 52 16 10 412 12 352
K-62 .03 34 57 898 595
K-63100001 42 45 613 458
K=64.00see 14 55 17 491 | 12 433
K=65.000s0 esnesse 39 45 1,360 688
K=66.000ee .83 112 46 933 298
K=67.eenes .10 22 28 668 22 488
K-68 : .18 147 49 855 20 225
K=69.....o |Hi o 08 46 22 401 12 345
K~70 i .04 13 5.2 358 7.8 483
K=Tlicuses 07 5.4 2.1 429 7.2 512
K=T2000ee essecne 224 131 194 500
K=T73100ees 6.2 1.6 413 142
K-T4.veeee|COlliNuuerersenrocsensencesd .06 15 5.6 440 l 3.6 400
Edwards limestone and
Kinney.... erevaede 5.2 111 63 169 400
Kinney.... 60 14 216 524
Uvalde 70 1.7 491 (2)
Medingeresessseses caseresd 176 107 9.0 ... 2173
Bexar.... 652 259 532 313
Bexar...e.. 231 82 59 380
Guadalupe.,...... 196
Comal....ee 7.2 62 32 301 294
12 |. 82 57 207 301
10 469 221 2, 570 256
12 272 206 1,310 288
12 515 316 2,680 189
8.0 140 94 115 292
Williamson,eesee coevereed 18 17 12 53¢ | ... 49
Milam. . . 298 79 4, 730 207
Ly'nn.................... ves 25 .10 96 142 262 | 106 51
Jeff Davis. 19 .04 191 86 473 285
Reeves.... 19 .04 190 80 448 286
K=931ceees]| RECVES vurruserasnscacose [reoesesns|osvsees 189 80 437 28
Woodbine
K-94......] McLennan sosssee asece
K=95,000e.| McLennan,...oeecececanss 12 Jieseene 148 39 1, 040
K=96.100.s| Hill.usuenes . 7.0] 0,04, 5.7 2.4 812 10
K-917......| Hill... B 7.0 .06 4.5 2.4 705 11
K-98,.....| Hill.,. . 12 .05 3.2 1.5 583 7.6
K~99......| Hill.,, . 9.8.00ceae 4.4 2.2 660
K-100, ,..| Navarro, I DU B 13 5.4 1, 810
K-101....J Navarro...., .4 15 32 9.4 3.0] 1,040 11
K- 102....1 Navarro.., 14 .03 3.5 1.1 594 10
K~103....d Navarro...... sesone 14 05 6.2 2.4 981 9.2
K-104....J Ellis..... 11 .08 3.1 1.7 519 6.6
K~105....4 Ellis,.. 11 .10 5.0 1.9 645 8.0
K=106....4 ElliSssssecenessecsasercesnce 11 31 4.6 2.1 807 9.0
K-107....J Ellis 10 .06 4.5 2.1 785
K-108....| Tamrant.eecscssesssscnees) 24 .00 726 115 214
K~109....{ Dallas.,... . 20 .04 4.1 1.6 394
K-110....{ Dallas... 13 14 5.0 2.5 613 8.4

See footmotes at end of table.



TABLES OF BASIC DATA 61

measurements of saline ground water in Texas— Continued

Specific
i Hard- | Per- | conduct-
bocna:t-;e Sulfate c%‘é°‘ ﬂgo- Nitrate | Boron Dis-d ness |cent|{ ance "
a (SO0 ride ride | (NOy) | (B) solve as so- | (micro- | P
(€O (cn (F) solids | CaCOy |dium | mhos at
25°C)

Continued

840 190 |ceerenee 1.5 1, 830 4901 67 |ieeererrernes fracsess
700 530 4.4 1.8 2,280 981 91 3,760 | 7.8
233 286| 4.0 2.2 1,220 40| 93 2,120 | 7.6
334 246 1.8 5.0 1,280 81} 90 2,020 § 7.9
1,470 180 |eeansse 2 2,940 320| 86 4,150 | 7.8
798 295 |sesesnes 0 . 2, 020 290 82 iesesscsncnnce|ecencss
802 66| 3.1 O foeeeeessd 1,680 2081 83 2,440 | 7.8
2,330 180 sevovsnse o 4,300 282 sesscsesnansne
1, 830 242 2.1 L5 3,330 468
1, 090 73| 5.0 2 ervnseses 2,160 170
2,070 76| 1.4 1.0 3,350 568
683 40| 2.3 4.0 1,400 206
42 245 110} 1.2 .0 1,010 54
18 112 2881 1.1 3.0 1,130 22
beesnsene 88 720 .0 3.0 |eesrcnsed 1,630 | 1,100
38 91 129 3.5 1,040 22
renseesee 371 205 9 2.0 0,76 1,260 60
associated limestones
avee 258 212] 3.0 0.6 feecocnces 1,010 536
oveoranes 234 178 K 1,020 453
53 784 225 1,0 11 [ 1, 660 182
borsessen 625 11 ieeeeeee 8 [eesesesas 1,070 879
. 1,040 fi00eenee 2.5 [eeeeranes 4,690 2,690
27 1,250 914| 12 [sescncecassnes
1,000 >1,000 Luevererre foerenes| 55060
2331 2.6 1 I SO 1,130 286 70 |eeccvesacesecnfoccaees
208 3.2| 3.0 1,040 439| 51 1,740 1 7.8
3,280) 2.8 [iererseens]e 9,400 2,080| 173 13,400 | 7.2
1, 450 1.0 5,400 1,530] 65 7,840 | 7.6
3,830 corsosnsne 10,200 2,580f 69 14,800 | 6.9
4581i0cenres 2.8 |ieeeienen 1, 050 736 25 1,990 | 7.4
308| 4.4 S fearerenes 1,520 921 93 2,460 | 7.7
. 3,270 resevsuses 14,800) 1,070 91 |ieecreansarse|avesces
sessnsves 685 222! 18 39 veverenes 1, 890 824§ 37 2,680 | 7.7
691 2,310 830] 56 [saeeesacessses|cncases
eousesess 6561 2,200 803
635 2, 100 800
sand
eesseens 1,770 T60| ceneoone sesosuses |osresssen 4, 100 305 91 5,930 | 8.1
. 2,270 198|.eireese 0.0 1.1 3, 800 530{ 81 5,030 [.eceene
505 460 4.4 2.0 lieeeneen 2,180 24| 98 lieseserasenees| 8.0
538 199 44 4.5 1,900 21| 98 lieerecnsescese| 8.2
487 166] 4.4 1.8 1.5 1, 590 14; 98 2,440 | 8.2
681! 182| 3.4 2.2 [eerennene 1,830 201 99 2,760 | 8.3
153 1,790] 2.5 | cereevene]srncarnse 4,550 55| 99 |ieeeccrcnsanssfocesees
491 612| 2.3 3.2 2,740 36| 98 4,450 | 7.5
441 1311 2.1 [ X: 2 NN 1, 600 13| 98 2,510 | 7.8
172 760{ 2.4 Tol Jierssoses 2, 550 26| 98 4,220 { 1.7
3317 126] 3.0 O fevesenens 1,380 14 98 liceeereseeness| 8.4
501 195] 5.0 8.2 1,750 20 8.4
500 285| 6.0 .8 2, 140 20 8.4
488 271 .6 K 2,060 20 8.2
1, 960 258]c0sssese 4.5 |. 3,510 2,280 6.9
. . 307 63| 1.4 O feorevosses 1,060 161 98 |ieeeeconscnsfesasnse
consasess 498 185 4,0 4.6 3.0 1,680 23| 98 3,020 | 8,0



62 SALINE-WATER RESOURCES OF TEXAS

Table 1,— Chemical analyses and related physical

<13 Cal- Mag- . Potas- | Bicar-
Well or Silica | Iron : . Sodium
County " cium nesium sium |bonate
spring noJ (Si02) | (Fe) (Ca) (Mg) (Na) (5 |(Hcos)
Woodbine
K-111....| Kaufman... 15 0,06 8.5 3.1] 1,360 4.0 | 1,184
K-112.... Kaufman... 6.0 .02 6.7 2.1 985 3.8 | 1,076
K-113....J Rockwall.,. eeeennces | cosase 10 4.4 1, 530 1,080
K-114.... Collin,,..... 1 .02 6.0 2.1 758 5.4 803
K—115....1 Collin.,eue. 14 91 14 8.0 1,370 20 701
K-116....J Collin.... 11 36 8.4 4.5 1, 120 6.2 758
K-117....4 i .ee 12 .05 10 4,4 1,030 10 780
K=118.000{ Grayson.iecsesescessesces 17 A4 13 6.6 1,170 13 591
Blossom
K-119.... | Red River.meere| 35 | 0.04] 53] 10] 38 | 48| a;
Nacatoch
K-120.... 16 0,04 4.6 1.4 692 886
K-121 10 .06 9.2 2.1 355 I 12 437
K-122.... 10 04 40 8.3 405 14 330
K~123..e 10 |eeeeeee 4.8 1.1 405 513
K-124.... cessscecs foasacee 2.8 1.2 525 700
K-125....| Red River..ceoveevsseses 15 .05 2.8 1,0 413 544
Wilcox
E=l.iuiacees] WebDooteoresnsarsoncsare]sosssesne]isessoe [oasacoornansfonesnacean reese 1,600
E~2...0s...] Caldwell 15 0.12, 2.2 1.3 525 22 135
E-3.00mees 8.0 .09 2.0 1.4 416 5.2 502
E~4, 00000 55 01 382 83 129 276
E-B.vraeee 20 .07 25 9.1 508 | ... 659
E~6.veveee 436 144 165
55 1,220 423 488 5
28 139 50 198 132
ceseseses I S U 459 1, 130
16 1.8 .1 409 892
15 6 577 281
E-12......| Gregg R 598
E-13......| Gregg.. veseses fosesnsecnse] soracnesnse seneee 586
E-14..ceee| Gregguiesreerarsarscnsarefsassceces feosaone 4.4 3.9 636 60:
E=15.c00es| HAITiSON sseceessenssesonefescssnses fonsnses 60 11 319 317
E-16......] Morris . 134 50 129 12,
Indio
E-1Turue. 33 116 25 201 | 95| 50
E-18....0c 19 52 34 624 41
E-19.cs0ee 18 |ieerses 158 61 964 33
E-20,.00e0 36 [eesenes 387 89 604 29
E-21.,00ee 16 |eseesn 196 80 520 47
E-22...... 66 [eeasens 213 24 196 41
E-83...00 14 [eoneres 48 31 991 58
E~24...... J a2 236 11 138 34
E-25......] Medina.ccceceensseancnes| 16 52 39 1, 020 83

See footnotes at end of table,
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measurements of saline ground water in Texas— Continued

Specific
Hard- | Per- | conduct-
Car- | Sulfate | Chlo- | Fluo- |Nitrate | Boron | Dis- ness cent ance H
bonate| (SOy) ride | ride | (NOy) | (B) | solved as so- | (micro- | P
(COs) (cyH (» solids | CaCOs | dium| mhos at
25°C)

sand—Continued

26 269 2.2 3,470 34
24 453 14 2,570 25
43 soes [sesnnnse 3, 840 43
40 425 378 3.2 N 2,010 24
besesoons 800 1,180 1.6 5 3,750 68
68 i3 1,270 2.2 | 10 2, 850 40 8.4
51 654 660 2.7 5 2, 800 43 8.3
becorense | 1,400 472 2.6 .8 3,380 60| 97 Lucsecersnnnsed 844

sand
Lso | 201 | 204

o
.
'S
[
2
=
.
:
H
H
H
:
et

1,030' 17] 97| 1,790 I 8.4

sand
2 554 4.8 0.0 feesecnees 1,710 18] 99 |ieerrercenaess| 8l
3 62 .1 6.2 [aeenees. 1,030 32 94 1,750 | 7.6
6 65 .0 .0 1,350 134 85 2,170 | 7.4
94 265 1.8 5,0 1,040 19] 98 1,790 | 8.0
4 408 |suevenes 1.0 1,290 12} 99|ceces i
eseaesnae 2 326 2 [eeeesesen 1, 030 11 99 |eeecensesseocs]onenaee
group
evevocece 3.9 1,650 e >1,000 3T eeennee 6,940 | 8.1
51 212 222 0.4 1,390 11 97 2,310 | 8.3
43 227 170 .0 1, 100 1]  98|ierecserranses| 8.4
seveeeass 928 272 |vesesess 1,990f 1,290 18 2,590 | 7.4
29 3.6 450 1,350 101 92 |ieesecernssee] 8.1
wesvesses| 1,640 235 1.2 2,620 1,680 18| asessensesces foosonae
9617 3, 400 . 6,580f 4,780 18 10,900 | 1.0
46 580 [ieeeenne] 11 [eeeereses 1, 120 552 44 2,140 | 7.2
11 1,080 10f coeese |ooosenssascace|oaceees
0 1,470 7.4 99]..
33 . 1,520 54 95
27 i 1,780 17| veases Joue .
23 .6 1, 830 23| e0nee sonr
cossenase 23 5 1,600 27| 98|ieessssrencens | connres
seesacene 192 1 vecenene 1,040 1971 178 .
cersrsess 584 143 3 0 |ieaesene 1,050 541 34 |ccesesernseses|sesosene
formation
vessesese 0,1 1,280 392 82 |iecesersecesss fonesere
0 1, 880 270 83 3,530 | 7.8
o8 | eeensened] 3,570 646 76 5,030 | 7.8
.0 3,180 1,330, &0 4,80 | 7.8
4.8 2, 350 81 58 3,610 | 7.2
322 lecoveenes| 34 ceetsonss 1,290 630 40 2,080 | 8.1
1,070 4.0 2, 840 248 90 4,83 | 7.8
312 eeesserse] 164 Jieusessee 1,150 634 32 1,910 | 7.0
evesesans 15 1,290 |iveceene 0 {eeeenses 2, 840 290] 88 5,080 | 1.6




64 SALINE-WATER RESOURCES OF TEXAS

Table 1.~ Chemical analyses and related physical

Well or co Silica | Iron Cial- Mag- | sodium | Potas- bB;:‘“;;

spring no.| unty Si Fe cium nesium Na: sium a
pring 0 1(F) | 1S " | O | (0 [ceicow
Carrizo
E~26...... | Webb ceosses essee 1,559
E=27.0eees | Dimmit..cieseensesecesee 26 0.26 350 207 1,610 23 321
E-28...... | Dimmit,. 14 15 68 34 |2,630 26 333
E-29...... | Dimmi vesasesae|ssecees 46 34 714 326
E-30...... 18 30 16 6.9 392 | 25 240
E-31...... 26 .06 2.1 1.0 443 741
E=32.0000e 36 .06 .8 1.1 591 1,280
E-33...... 30 J9 3.6 | 244 | 2.0 504
E-34..0e. 14 .02 3.1 .8 820 1, 402
E=35.c0.cs essonssnc fecncnoe 297 99 270 170
E-36...... S 14 4,0f 396 | conse 714
E=37.000ee | BeXalitrearsenasse o foeseseese |37 cesecassvees |sersecrnese cebes 318
E-38...... | Wilson...... wssee 3 112 32 151 ] 34 0
Caldwell., eoseses|esasssecencs [erunscrsnce ™ consereses

.| Bastrop..... 10 21 220 99 1,060

Bastrop, 10 feeeeses 232 94 189 270
Lee..... 12 01 5.1 2.1 417 | 9.4 762
—43...... Angelina,.. .- sovnses 14 7.4 veben 1,024
E-44......[ Angelina ...c.ceevenerenes 11 4.8 weore 432
Bigford member of the
E-45...... | Dimmit cossees 32 15 1, 830 384
.| Dimmit..ceceeceencocseens 12 1.1 385 218 |3,390 l 50 278

Queen City sand member of

E-47...... | Webb,, senesen Pron vees 822
E-48...... Atascosa.................. 10 |. 67 37 931 420
E-49,..... 16 |ieeases 143 58 122 Pross 194
E~50..000e 106 |48 61 217 164 21 sassasanen
E-51...... . .05 3.4 1.2 649 1,445
E-52 . 02 7.0 3.1 669 9117
E—53...... Angelina..cesse cencesncns [eosecnes [sanones 10 |ecasecoses . 780

Mount Selman

E-54...... | La Salle.wuiirirererenss 87 3.1 0.7] 933 ] 13 1,489
E~55...... 52 176 22 138 | 12 304
15 338 121 1,760 214

14 30 15 932 366

14 4.8 1.4| 667 | 4.6 743

12 6.3 1.8/ 1,220 | 15 1, 600

E~60..000s 271 3.0 226 70
Sparta

E-61...... 34 |ievere 248 92 350 337
E-62.eee.. 16 | 0.22 129 70 59 | e 376
E~63...c.. .02 19 2.3 635 644
E~64. . | Angelina 10 2.3 11 226
E-65.e0uc. | S2bin€.rseesrereesensreness] 16 .09 2.0 1.0 514 1,040

See footnotes at end of table.



TABLES OF BASIC DATA

measurements of saline ground water in Texas— Continued

65

Specific
i Hard- |Per- | conduct-
Car- | Sulfate | Chlo- | Fluo-|Nitrate| Boron | Dis- ness cent ance
bonate| (50,) ride ride | (NOs) | (B) solved as so- | (micro- pH
(COy) <y | (B solids | CaCO, |dium| mhos at
25°C)
sand
1, 260 >1, 000 18L.eeeee 5,900 8.3
2,350 6, 400 1,720
3,460 7, 430 309
795 2, 160 255 esesees
378 1.0 1, 170 68 1.9
179 .9 1,120 9 8.4
168 4 1,430 6] 100 |ieverecnennnses} 82
44| 6 675 12] 97 1,010 | 8.1
322 3.4 2,010 11 99 3,440 | 83
veeeened 760 570 vevunes |- 2,190 1,150 34 .
110 118 civnane 1, 150 51 eeenes coseves
585 >1,000| 1,730...... 7.3
604 180 1, 130 411} 24 |iecveceescenes [sosnsee
beeosesedd 1,100 700 seseanane | o >1,000[ coveransne froseres |sarsrrnnvosons [cavases
762 1,700 ceeencen E 3, 890 956] 71 ,380 | 7.1
evensses 858 185 B 1.5 1,700 966| 30 2,310 | 7.8
17 155 94 1.9 .8 1,080 21 96 1,720 | 8,5
66 4 858|c0essons fsersranse 2,320 65 9T lieresasencores |eserene
sesvanes 360 140] cveeeree] conrsanece] senerncne 1, 090 4T] 95 |ieeerescssnncs [esensee
Mount Selman formation
eesnseee 680 2,190 .0eueere feoeeseeee |saserenns 4,930 142 97 lucieresecscens [renses
4,070 3, 420 2.1 11, 800 1, 860 80 |eeeeeneensace [eonnase
the Mount Selman formation
22 418 1,330 vesesesne] sesesenes| >1,000 20 fueeunee 5,890 | 8.4
5 1,330 435 . B 2,980 319] 8 4,360 |......
oo 400 202{. 1.0 .64 1,040 596( 81 1,640 | 8.0
frossssas 1,080 370 5 5.0 72 2, 050 402| 22 2,480 | 3.7
35 1 144 2.5 O Jeeeceenes 1,530 131 99 Licerienernnnse]enseess
22 4.1 502| 1.1 0 1,650 30
fovsessns 1 1, 400 >1, 000 33 |.eeser osrnsensarenes [eooenan
formation
41 192 422 4.4 1.0 fiveeerenss 2,360 10{ 99 3,660 | 8.0
leeseeses 177 282|.00ueeee 9 lecseseses 1,020 530| 36 |.iieevsressses [eornnn
1,730 2.0 5.3 6,530 1,340| 74 9, 160
feeececoe 894 660].veccnes 1.8 2.8 2, 690 136 94 4,270 liveeeee
29 152 4917 . 2.0 |eeercrene 1,710 18 98 3,070 | 8.2
67 169 850 1.2 L0 leceeseees 3,060 23| 98 5,190 | 8,1
corsees 621 337 1, 890 490 | 42 |cveesecenssnae |eorasee
sand
oracnese 557 640|..0000e0. 0.2 0.70 2, 090 998| 43 3,390 | 7.4
boesones 244 151 0.0 2 1,030 610 17 1,420 | 7.5
98 570 1.4 O Jecscsesens 1,720 ST1 96 |ieeeenssenesss| 8.7
loosecaes 91 920] ceeneees} 19 cescresnes] 1,000 34 consoes
3 191 5 1,240 9] 99 |ureesnncsvonedfensenens
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SALINE-WATER RESOURCES OF TEXAS

Table 1.— Chemical analyses and related physical

Well or c Silica |Iron | Cal- | Mag- | Sodjum | Potas- g;;a:;
sprin no, ounty Si Fe cium nesium Na' sium a
Pring GO\ | ey " | T | o feecon
Upper part of
E-66..... veeneee] 0.16] 6.5 3.8 1,350 598
E-617.. 11 freeeees 35 11 2,060 439
E-68 21 . 106 45 430 | ... 299
E-69.. 1.8 8.0 2. 452 644
E~T00] McMullen...ommerennn] 122 ] 10 486 211 2,620 | 123 |.eeererns
E-Tliisee| BUrleSON.ceererere conseefsveeennes| 31 69 3. 587 492
E-72.....| Burlesom.... osrrenes] W14 62 11 457 370
E-73.....| Angelina,,, 4.9 I S Sans 568
E-74.....| Angelina.......... vevsenses] 20 72 0 473 412
E=75.0000| JaSPElureriveuunas ool evenned| 140 24 2, 060 531
E=T6u0vee| JASPOruiace cavrsacasacecanfosonsanes]encasen 675 66 4,880 2117
E-TT...00l Jasper 3.4 2,4 416 183
Jackson
E-T8.0uee] StalTiceieessercssssonenene| 24 [eevenss] 702 48 1,990 30
E=79.00e 9.5 6.6 1,840 1,614
E-80.. 598 165 9,290 93
E-81 41 5.6 1,200 386
E-82.. 48 |ieeeees i 1.1 3217 164
E-83.ccec] Walkeliieeeereoesrssossee] 42 lieasees 17 1.8 470 522
E-84.,...| Angelina.....c.ceveennens fessesans]| 1o 49 15 444
Catahoula sandstone, Oakville sandstone,
Hidalgo..eeeserenseenenns 14 36 993 154
i 43 217 806 248
491 28 6, 160 115
woserns| 132 27 1,350 167
0.17 18 3.7 342 | 12 198
.05 52 12 1,650 | 32 326
.10 88 24 921 | 29 353
M-=8.oes .08 52 12 1,660 | 32 322
M-9, 0.0 358 243
M-1o.... . 14 20 300 | 55 343
St 7.1 1.3 514 | 27 601
1.9 182 31 166 | 23 344
a 68 9.4 341 | 31 428
.0 8.7 .6 433 | 21 313
2 8.8 1.4 408 17 565
sseanee 384 49 248 450
ceesene| 268 32 376 66
verenene . 33 2.7 406 356
M=-19....] PolKiceieeveereerccrrsonse| cevnnene| 2B 141 13 656 542
Ogallala
O=l.seser ] Midland..eiissesesnnces] 68  fevirens 150 48 164 214
0-2......| Midland cefenseees] 100 66 399 218
O-3......| Midland...c.eceeernanneed 60 . 127 79 153 | 12 235
0-4......| Andrews.. sesnanns |arasnns 164 53 S 192
O-5......] Martin..., 77 |uveerea| 104 67 237 4T 12 232
0-6......| Howard 63 .08 249 94 177 | 20 260
O-Tuvrers veveere| 142 116 176 316
. 136 100 144 440
. 129 57 161 265
. 7.0 6.3 si)o 526
114 111 179 | 34 241

See footnotes at end of table,
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measurements of saline ground water in Texas— Continued

67

Specific
i Hard- {Per- | conduct-
LLC“ - Sulfa:)e Cl?}io- F?“;O' Niﬂg,t)e Boron Dlls-d ness |cent ance -
ponat SO, ride | rice | (N (B) solve as so- | (micro- |P
(COy) ( <y [ solids | CaCOy |dium | mhos at
25°C)
Claiborne group
24] 1,630 538 Leconsee 1.0].eeereee| 3,870 321 99 |iesenreronsececlosroneas
17| 1,830 1,650 . B leseenene| 5,820 132§ 97 8, 760 E
csreses 589 385 liseeees 0 450 | 68 2,700 | 17,7
34 163 202 28] 97 Jeceecssecrassee| casvone
eeesess| 8,680 1,020 liseonnes| 42 wecnssennse] 94 13,400 3
222 585 . 3.6
284 420 6 0
210 250
609 376
12 3,060 liesssees [seesesesre|ernsareas| 5,450
cosenes 9.8 8,700 |ieenreee Ofeeeeseer| 15,100
ceorere 604 41 [ 1,330 18| 98 |icerrrecerseseofeoasens
group
ceseess| 2,600 2,520 [.eeeeresfesersarene 5,1 7,900 1,950 69 10,800 | 6.5
126 78 . 15 4,620 50| 99 7,480 8.8
seenses 2.6| 15,800 |.eesses]ersennanes] 13 25,900 2,170 | 90 38,400 7.1
819 1,110 2 [ereseasane|esesencne 3,430 125 [ 96 Jieeerensesnesee] sovoenne
asarese 293 esevecns . 1,180 221| 176 1, 850 |scaneses
28 1.2 7.5 1,250 501 95 2, 170
seensee 460 ceesasanns 1,460 184 | 84 liieeeceseonees
and Lagarto clay, undifferentiated
23 492 1,300 Jereernes 1.5 5.8 3,050 332 | 87 5,130 liieeenee
cveanes 409 950 . 2,360 2181 89 4,040 |........
ceeeeee| 1,190 9, 500 3 17,500 1,340 91 26,300 7.4
cooeees 384 4,020 440 | 87 6,920 | 1.9
131 1,020 60 91 1,740 | 1.7
6.8 4,440 180 | 94 8,370 7.4
191 2,810 318| 85 5,050 f 7.4
7.8 4, 460 180 94 8,320 7.5
54 1,220 291 F T3 leseescerocnsacforasers
316 0 1, 230 266 | 66 1,930 | 7.4
9 8 1,350 23] 95 2,310 1.5
81 1.2 1,120 582 317 1,940 | 7.2
112 5.0].. 1,190 208 15 2,090 7.4
109 1.8 1,230 19| 95 2,170 | 8.2
1.1 2 1,070 281 95 1,890 | 17.8
41 5.5]. 1,900{ 1,160 32 3,520 1.1
996 372 {aeeeeene 3.5 eeecerese 2,150 800] 51 2,990 leueares
2 470 1.0 1,100 941 90 2,030 Loereee
2 970 |iusesees 1.5] ceenneens] 2,080 406 | 178 3,680 |oesanes
formation
R 220 12 1,120 5721 38 1,900 | 7.8
weennse 824 17 1, 750 521| 62 |. veerene
seneses 378 16 [ieewseeesd 1,220 642 [ 34 leeerercessense| 7.2
16 5817 7.0 1,740 6281 61 2,460 |.reaene
ceesuce 322 6.0 0.8 1,320 5351 48 2,130 | 8.2
335 26 lieveeees 1,680 1,010 27 2,790 | 1.2
254 1,410 832 | 32 2,350 1 8.2
181 1,280 750 | 29 2,060 }.cveees
snnense 260 1, 100 556 | 39 1,790 |eceases
28 305 1,610 441 97 2,770 fearsees
woesen 719 1,490 7411 33 2, 160 .
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SALINE-WATER RESOURCES COF TEXAS

Table 1,— Chemical analyses and related physical

Well or Coumty Silica | Iron CC::n n’:‘;&; Sodium ijf;sn g:::t-e
ing nou Si Fe! 1 Na!
swring GG | ey Mg | N | 0 |cecoy
Ogallala
0-12 Gaines | 164 193 420 336
0-~13.....| Terry. 75 95 186 288
O-14,....| Temry... 70 101 198 270
0-15.....| Lymn 60 98 104 202 314
O~16100ee| LyDfuverrerorsers susrnessd & lovevened 69 52 1,590 314
65 118 142 288 178
52 lieecs]| 194 165 595 272
26 |ioeend 727 [1,520 3,090 276
62 |0.08 104 107 | 18 337
Lubbock 78 96 164 386
Lubbock 76 94 166 345
Lambeeeseecersse suseresed 60 [eeerenad 216 211 755 326
Lamb.ssessessssrseeses sed 60 foeereead 251 246 742 410
Lamb...... 70 552 466 884 236
DonleYeeessvecre soeeraeed 3¢  luveesred 448 64 42 43
588 61 74 99
4 4 371 509
. 72 31 278 | 12 228
Goliad sand, Willis sand and
0-30..... 104 109 1, 140 447
0-31..... 135 81 1,230 309
0-32..... 43 42 1,080 574
0-33..0.. 106 28 1,070 103
O-34..... 26 8.4 771 4.3 166
0-35, ... 187 67 376 8.3 216
0-36..... 82 41 543 8.0 258
0-37..... 78 33 610 6.9 284
0-38..... 82 48 796 9.0 360
0-39..... 97 48 657 11 378
0-40..... 292 49 2,080 236
O-41..... 74 7.9 2,640 311
0-42..... 4 useeosennd| 585 428
0-43, 17 .5 467 156
O-44.....| Kleberg,... 16 33 1 358 267
0-45.....| Webb..... 167
0-46.....| Duval...cure veeee. 25 | . 92 48 278 8.5 274
o-41..... 29 | .02 41 17 364 | 12 297
O-48.,.... 18 | .03 30 17 317 | 10 358
0-49..... 26 16 451 268
0~50,,... . 70 27 297 389
o-51..... 33 12 461 395
§ .28 27 8,7 347 9.9 337
0-53..... A1 13 2.5 804 14 363
O-54.,... .| 8.0 .08 18 3.9 992 | 16 411
O=55.000.] Live OaKivverrnsrsnsoess] 20 [vecean 21 9.1 484 292
0~56...,.| Brazoria 920 376
O=57u0eee] GAlVEStON.cer verrnvreeed] 14 leeseene 26 13 750 307
0-58.,.... 18 | .02 6.0 2.1 436 1.7 643
O-59..... 12 | .58 15 6.4 9231 706
0-60..... 29 lieerens 85 15 332 264
O-61..... reeesnnne] 26 3.3 423 240
O-62, Jefferson..ccesncees .46 64 30 1,660 286
0-63, Orange.. o 24 ) .12 16 4,8 506 436
0-64,cv..| HardiNueeueerersseoenees| 16 | .03 396 511

See footnotes at end of table,
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Hard Specific
; - |Per- | conduct-
S""“'; Suéfate cr?‘lig' l';li‘?e' Nitrate | Boron 521‘3; g | mess [cent ance oH
atg NOs, 4 as 86~ micro-
cop| 0 | e | @ | NP P | otas |cieoy |dmm| Shoser
25°C)
formation—Continued
931 615 . 2,490 1,200 | 43
373 254 0.0 [ieersncse foesscacn 1,120 578 41
17 301 320 4 1,160 590 | 42 [ceersersercnescfossenes
418 320 13 eesesasen 1,390 672 | 42 2,210 X
667 2, 050 L2 lieeeerne 4,590 386 | 90 7,780 | 7.8
543 555 15 . 1, 820 878 | 42 3,040 | 7.9
1, 560 400 56 weoresnen 3, 160 1,160 | 53 4,170 7.2
o 5,970 5,920 17,400 8,060 45 21,600 | 7.6
weee 360 166 | 2.8 | 12 1,080 700 | 20 1,770 7.2
398 151 3.2 1,080 589 | 38 |ieereesaaresse Jssnsnne
seesecns 421 1461 3.2 1.5 1,080 576 ( 38
1,670 732| 3.2 LS |eeesrnces 3,810 | 1,410 54 5,260 | 8,0
veseered 1,780 748) 2.4 5 . 4,030 1,640 30 5, 440 8.0
3,020 1,310 4.4 |23 3.4 6,450 | 3,290 37 8,030 7.5
eeeensd 1,340 25 1.2 2.0 Jiieeecnes 1,980 1,380 6 2,180 | 7.8
1,600 94 | ceseerer| 1.8 [everaees 2,510 1,720 9 2,650 7.7
47 280 60 lovareess | 3.2 1,010 261 97 1,550 Jiceense
cessees 281 312 1.2 6.0 1, 120 307 65 1,890 | 7.
Lissie formation, undifferentiated
22| 1,060 1,200 0.6 | 15 5.8 3,910 7081 178 6,090 | 8.5
cessnesd 975 1,450 .8 5 5.4 4,060 670 | 80 6,380 { 7.4
covsnes 57 940| 2.8 2 2.4 3,180 280 89 5,050 7.6
13] 1,580 685 |eesancas I N IO 3,530 380 | 86 |eesrecssersovesfensonse
. 830 570 2.4 .0 5.8 2,320 100 94 3,650 | 7.9
. 570 565 5 2 93 1,910 42| 52 3,040 7.4
. 579 542 N 2 3.2 1, 940 373] 176 3,160 | 7.8
. 663 530 1.1 2 4.4 2,090 330 80 3,310 8,1
. 672 820 1.8 2 4.4 2,640 394} 81 4,250 7.7
459 780 1.4 1.0 2.9 2,270 440! 176 3,780 7.9
sesesss| 1,640 2,520 o8 lessecnsen 6.7 6, 810 930 | 83 10,100 | 7.9
cossnes 885 3,390 |ieraseee [soesnoanes 14 7,190 217 96 11, 400 7.5
314 420{ 5.0 . . 12 Jiearaes
513 302 . 5 731 93
veonses 270 278 2] 16 128 | 86
vonsess |osesvaasens 950 952 [svaueee
seseese 75 515 ieeeeees| 7.5 427 | 58 lisecersssrsnsss|esesanee
weesses 231 338 8120 172} 81 2,060 | 7.8
sessses 128 2891 1.2 | 12 1451 81 lieessssessosese| 7.8
coveres 180 495 |veeenss | 8.0 131 | 88 lieecersseasses]sosecaes
erencas 124 332 1.2 | 16 286 | 69 .
coseere 249 390 |senveees| 2.2 132 | 88 2,300
43 378] 1.0 2.8 116 | 87 1,770
1 4 1,060} 1.2 3.2 61] 97 3, 830
9 2 1, 340 1.4 .0 82| 96 4,740
srenens 2.3 638 ).veseses S feeeenasene 1,320 90 ] 92 2,530
sestees 2 1,350 s 2,480 214 [erecees [erovesnsensesee| vereres
sensene 1 1,060 K] L0 |ieviennnad 2,020 118 93 3,680 o
25 Wi 305{ 4.8 .2 . 1, 100 241 97 1,950 | 8.6
43 .8 1,040 2.2 1.2 |ieeeraenn 2,380 64| 97 5,540 [iecenee
3.5 550 .0 1, 140 294 | 73 2,130
12 560 .8 1, 140 78 srarasesaserens
2 2,590 vesonsess Jeesnscaned 4,510 283
2 565 1.0 . . 1,350 60
ceenees 5 330 3.6 . sesereses 1,180 37
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Table 1,— Chemical analyses and related physical

1§ Cal- Mag- Potas- |Bicar-
Well or Silica |Iron Sodium Y

County cium nesium sium |bonate
spring 0o S| | cay | Mg | N | (0 |cucon
Beaumont clay and

Cameron 36 122 91 1,310 533
Kleberg,.c.o .0 veesrsens 569 400 2,620 308
San PatriCiO.iscisescecesd 55 0.16 119 50 829 21 494

B-4 San Patricio... 16 .05 21 8.4 531 1.7 380
Suveesess| San PatriciOsiscecrseceess 16 .02 17 7.6 490 8.8 416
Aransa 15 9,1 9.5 501 516
B-T,1e0000e] Calhoun,sereisensansesned 17 .08 45 35 837 506
B-7b...... Calhoun.......... 15 | .06 0 0 53 26
Calhoun,., T R 180 70 514 276
Matagorda.. 4 12 .07 11 8.0 519 829
Matagorda cocsseres 12 4.5 535 364
o Brazoria...e. .. [ care 274

B~12......4 Brazoria .50 14 5.5 5217 732
B-13.ermn.] calves:on................1 33 ] a2 | 15| 636 . | 347
B-14...... | Galveston . 46 16 678 340
B-15 .44e0.| Galveston.. . 87 53 2 130 330
B-16 veeese] Galveston.seseeseseseeses 61 36 321 | [ 616
47 48 837 | veese 542
34 10 397 730
23 11 650 536
B~20 ...e.e 45 19 734 454
B~21 ......| Chambers.... 16 cevess 14 4.4 403 571
B-22......| Jefferson...ceese.. veseesree hoecese 65 9.6 644 342
B-23C.....| Orange...ccececssersaecess|oanancncncloreenee 22 9.2 692 267
B-23C.....} Orange . 10 820 272
B-23€.....| Orange 27 1,310 300
R-l.ieeseed 14 14 501 13 151
R-2C ..... 4.3 26 256 12 77
R-2%..0uee 14 26 3517 8.3 64
R-2%..ueee 12 62 1, 940 54
R-2°...... 6.8 111 3, 540 53
R=3.eeneee 20 19 496 22 340
R4, 00000 20 218 530 142
R-5., 20 55 253 I 274
R=6 eenees Culberson....... cesesane [eneresere s 192 6 161
R-7 Reeves wveess | 32 232 1, 180 195
R-8 Reeves 43 190 738 152
R=%.c0eees 14 204 1,090 16 116]
R-10......] Ward.... vecessaes [ssnsasd 352 144 762 179
R~11......| Loving.. cedl 637 248 369 68
R-12......| Mitchell crscences fornsend 198 54 100 336
R-13..00e4 20 .00 38 36 351 2.3 444
R-14....-4] vessensanfesenee 131 41 250 286
R-15.....4] 21 .02 151 92 221 10 399
R-16. 26 .02 113 60 294 10 394
R-17. 21 .12 112 99 372 15 481
R-18, cessessene]ennaee 135 55 187 272
R-19......| J 15 .05 69 54 231 433
R=20...... RYTHRNN e 90 105 526 566
R-21......] d 30 ) 332 3 666 | .uwee 176
R~22.....4 20 .06 530 140 398 10 243
R-23..4044 21 .05 184 39 164 6.2 173

R-24...... 50 fieeeses 110 45 178 30
R-25.40004] 4 o 116 40 200 | ..... 292
R-26,.....| Cameron,,.. 40 |eeees 350 156 731 cvere 400
R~27...... Hidalgo. 24 .03 88 38 350 8.5 302

R-28......} Hidalgo..., .... 30 .00 49 24 364 4.9 317

See footnotes at end of table.
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Specific
. Hard- |Per- | conduct-
bocna:;e Sulfate c}.‘f;" Fl."‘;" Nitrate | Boron D;s' d ness |cent ance "
{50y pce | miCe | (vos) | (B) | SOve as so- | (micro- |P
(COp) €y | (P solids | cacoy | dium | mhos at
25°C)
‘‘Alta Loma’’ sand
1,240 1, 280] ceereeee 0.0 3.8 4,340 678 81 6,680 [ 7.2
corescnan 627 4,640 ccseee]soervesess]osarcnsas 8,410 | 3,060] 59 [.eceereccsese]erereene
16 58 1,310f 0.8 2.8 2,700 8301 17 4, 720 o
14 113 570 1.8 2.8 1,470 97| 92 2, 520 7.7
21 66 508] 1.8 2.2 1,330 85| 93 2,310 | 7.8
28 495) ceresnee .8 1,310 62| 95 2,360 8.2
75 1, 120 . 2.0 2,380 256 88 4,200 | 7.8
1.1 65 .5 .0 151 0| 100 264 | 1.2
19 1, 140} ........ .5 2,060 737 60 3,910 |.vaeeene
3 358 K 0 fiaersnnned 1,320 601 95 |.easeneensses]eoranene
2 630} .eeceaee .8 1,380 48| 96 . seseccss
2 2, 820
sesasnced 25 1,340 88| 95 [asseercensen]sssencns
secsnaces] 2.9 1,780 166 89 3, o
cosonsnesl 2 1,660 181| 87 2,960 7.9
. .0 5, 870 435| 91 10, 500 7.5
v 1,070 303[ 70
eeedl cesssees 2, 430 315 85 4,370 8.2
cesesnend 2 5 1, 100 126 87 lisesesassenss| 8.2
sesesanedl .6 T62| casesvee 1, 730 102 93 3,170 {everenes
savsseed 3.4 1,000 sueenee 2,040 190 89 3,840 |ivaseens
seversend 68 275 seceanes L8 l.cerecees 1,060 53] 94 1,80 83
seveceesd 2 cerereres 1, 820 201 87 |eeececrcssosefossceces
2 sosnseses 1,830 93
16 2 . 2,170 108
9 2 . 3,590 276
. Alluvium
eeversese 195 70 0.9 0.0 0.29 1,580 212| 83 2,870 | 7.4
316 355 3 3.0 .25 1,090 309] 63 1,900 | 6.9
cosnsense 569 405 3 .0 32 1,530 412] 65 2,460 1 7.1
1, 110 2, 980 3 6,500 1,180] 78 10,500 7.3
1,990 5, 49 .3 11,800| 2,160 78 | 18,200 | 7.1
3173 46 5.3 16 PP 1,660 248 80 |.ceresvesaess] 7.8
1,280 81 23 K 3,190 1,500] 44 4, 7.5
311 30 4,5 34 1,170 433| 56 1,970 | 7.3
. 2,080 9 3.5 (eersenes 3,440 aveencens 6 3,390 {eeeannse
coessees| 2,210 1, 840 ceeceses 6.5 .88 6,210] 2,490 51 8,370 .
secsseses| 1,910 1,510 causesss| 468 1.6 5,840 2,920f 37 7,860 | 7.1
1, 920] ceesesee K 20 [ 6,320 2,740 47 [ecresnsesses [eonecsss
1,500 cueeeses 5 3,670 1,470] 53 Leecsssnsenee]|s
88 2 4,200 2,610 25 5,430
(<15 SR 5 1,240 T16] 23 Jieeseeserases|ecaceces
24 R 1, 240 2431 76 2,050 .
320 .eeeens] 1,240 496 52 [.evesessssensseeseece
36 2 1, 490 756{ 38 2,290 .6
29 1.5 1,410 528 54 |eeresnceness| 7.9
34 1.9 1, 850 686 53 2,660 7.6
251 caeeensd 1, 140 563] 42 |.eeceernsases|rrninnee
sesecenss 207 7 . 1, 140 39 56 1,790 K
418 610 .0esesee 2,080 656] 64 |iseescensrascfosesacs
veasenass 45 1,680 couvnaes 2,940 1,130, 56 , 7.5
83 2 3,400 1,900 31 4,870 7.9
29 .6 1,200 620 36 1, 890 7.3
204 2.0 1,020 460| 46 1,640 | 1.6
25 2.0 1,070 45 49 1,720 7.4
1,420 .. c0em. 3,660 1,520 61 5,700 7.7
38 o 1,380 376 66 2,300 7.5
vevesosed 347 24 1,8 1,250 22 78 2,030 7.8
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Table 1,—~—Chemical analyses and related physical

Well or Comty Silica [Iron | Cal- Mag- | Sodium | Potas- gicart-
spring no oun (Si0,) |(Fe) cium nesium | (Na) sium onate
% ca) | M) 0 |icon
‘Alluvium
R-29.s000s Hidalg0usueessarosnnorasd 20 | 0,04 32 13 367 5.2 372
R~30.,....| Hidalgo., 23 | 02| 106 45| 656 9.0 264
R-31......| Hidalgo.. W 21 | .04 88 4 756 | 11 286
R-32.000ss| Hidalgouvueseeesenernnnsd 26 | 02] 117 47 319 8.8 259
R=33,0000d StarT 0. 10 fopee 102 31 1,440 188
alncludes 5 ppm hydroxide .
bDemineralized, By (CH)

cDrill-stem test,
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measurements of saline ground water in Texas— Continued

Specific
; A Hard- |Per- | conduct-
Car-| sulfate | Chlo- | Fluo- |Nitrate| Boron | Dis- ness |cent ance
onatel  (50,) ride ride | (NOg) | (B) solved as so- | (micro-
COs) ©<y | M solids | CaCOy |dium | mhos at
25°C)
Alluvium
sesveer 296 238 1.5 0,0 3.3 1,160 134} 86 1,930
seseses 142 630 9 1.0 3.2 2,350 450 176 3,710
461 950 9 3.0 3.7 2,480 400 80 4,160
W 310 468 .6 2] 12 1, 420 486| 58 2,430
ssseess) 1,420 1,330 cereenes | 4.0 4.2 4,430 382 89 6,640
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Table 2,— Records of saline

[Use of water; D, domestic; S, stock; Ind, industrial;

Diam-
Well or Depth eter Water-
spring Location County of well of bearlng
no, (feet) well unit
(inches)
CO-1.es.|Eden ConchO.eeeeesee| 4,150 8i, 5% Hickory sand-
stone member
CO-24000]4 mi. SW from San Saba,,.. San Saba.ceeeee 560  |eeesevesrcees] Ellenburger
group
CO-3.e00|19 mi. NW from Ozona..... Crockett, 6,235  eseecessrecss| eoses@Ouaniacercaces
CO—4,.00|4 mi, SW from StileS.csesess] Reagan.. 9,172 do,
CO=50ees| 23 mi. SW from Odessa,eeee Ector............ 10,725 do,
CO-6.e0af 28 mi. NW from Odessaeeees] seseslOocersescces| 8,605 do
CO-Teees] 16 mi. SW from Andrews,,.| Andrews,.......| 8,948 do
CO~8400e| 30 mi. SW from AndrewS,ee| vesee@Oecessssssns| 10,014 do,
CO-%4eee|28 mi, W from AndrewSeee| eeese@Oeceseesesne] 10,531 do,
CO-10..]12 mi. SE from Snyderliesess| SCUITYerereroenes| 1,610 cesesdO
C=lieeead] 9 mi. N from Brady.eeceesses] McCullocheeses] 2,150  leessrseseeses| Pennsylvanian
undifferentiated|
C~2400e0d 20 mi. NE from Brady....eee .....do........... 1,500 esensdO
2 mi, SW from Bridgeport,,| Wise... 58 do.
19 mi. NW from Weather- | Parkers....ccouee 432 5 RS - ROV
ford
Mineral WellSeereeessasesencss | Palo Pintoeesese 202 seseedO
oo 12 mi. SW from Weather- | Parker...cccceves 103 4 cveee@aeeacsceorene
ford
C-Tareeed 12 mi, W from Weatherford .....dOveceessrens 100 6 reeesl0cavancncssans
C~8.seseel 5 mi, N from LampasaS,e...{ Lampasas.,.cees} 1,091 .
C-Y4eeeesf 16 mi. SE from Archer City] Archerec..c..c..s 300 vesne do
C-10,.0s{ Nocona Montague...... 795 82 | eeres@Ourerserarsene
C-11e0ee} seseeado sess) 780 8§ eoseedO0sesnsserees
C-12..00| 3% mi. NW from Brady.eeee McCulloch..... 900 veee
3? mi. NE from CisCOuivrans 317 feesne
C-14,...| 21 mi. NE from Marble 342 6 P - S
Falls
P-l.eeeee} 1 mi. E from Dell City.,... | Hudspethee....od 1817 18 Bone Spring
limestone
P-2,4000} 2 mi. N from Dell Cityseee | coeeelOussraconses 250 20
P-3. 1 mi. W from Dell Cityeeee 187 16
P-4,¢e0ee| 2 mi. NW from Dell City,, 390 18
P~5¢e00ee| Near Rustler Springasccesesss | Culbersoneeseeed 2,400  |eeersecsoseee
P=6,eeese|8 mi. SE from PecOSeeeseesss] REEVESeeeeearaesy 5,100
26 mi. NW from Mentone,.| Lovingescesceesed 3,414 do. sesen
2 mi. S from San Angelo,..| Tom Green,...d 135  |ecesssesanees| Clear Fork gmup
15 mi. Efrom San Angelo...| eeesalOusse 102.5 eoses@Ooee
P—lO.... 14 mi. NE from San OO T 218 12 eosselOaee
Angelo
P=1lees do, . do 180 12 eseesdOcercesessssce
P-12,... | Miles sesess | RUNNE1S.ceeeaensd 120 8 essee@Oatiecanccares
P-13.e.. | Merkel Tayloresesses eons 100
P-14,0ee dOserersecnonn consen do, 60 5
P-1540e¢ | Anson, Jones, 85 11
P-16,eee |7 mi. SE from Stamfordese, | esses@Oecsscaccces 70 6
P-17ceee |9 mi. W from Stamfordesese| esese@Ooees B 50 6
P-18.00e [2 mi. NW from Anson.eseeee| seees . 80 6
P-19¢eee |5 mi. N from Ansoneeeeeesee| ssese 60
P-20.000 do, vese PRORRR. < Ry 65  feeveecsesesce] esv0edOncccrassseens
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water wells and springs in Texas

Irr, irrigation; P, public supply; N, none]

Reported water Tield
(gallons per
level mimite Date of Tem-
Use collec- era-
Below Date of tion pm Remarks
land of P water of
surface; measure - Flow P sample ‘N
(feet) ment
380 Sept. 5, 1945 l.cececeseses] 130 P Mar. 16, 1952{127
eee 11 feeescscoses] May 19, 1952).ccescece
esrsese anse — June 11, 1953|sescesese Todd oilfield.
. Nov. 1, 1942
coss Aug. 1953 Yarbrough and
Allen oilfield
. June 9, 19563|ccseceess| Andector oil-
field
June 10, 1953|eiveeesss| Martin oilfield
Aug. 1953|eensesses| Dollashide oil-
field
. June 10, 1953[...eseees] Nelson oilfield
eossseened . cecessreens| June 12, 1953|.........| Buffalo Creek
oilfield
eor seaneseee eoee July 26, 1951|eceeeee
eon .o d{\
eereecd Feb., 20, 1942f..c00eee
131.1 |Jan. 24, 1950 - S. Jan. 24, 1950 |eceereese
199  |Mar. 1931 & P Mar. 9, 1931} 71
17,8 |Feb., 21, 1950 [cceeeorerses|ocescsenaces S Feb. 21, 1950 icececsce
40 1946 [eeeerecsnsas] sresecssecnn D Jan. 27, 1950
Ang. 9, 1943
.o Feb. 1948
essvesesed 10 Ind Nov. 9, 1944
206,08 |Nov. 8, 1944 |....ceceeees 32 P July 8, 1944
111 Sept. 1951 |o evveenannd] 20 S, Irr Sept. 25, 1951 ccceaeses
srecssescd ereacsravensetacsecssdocreocaseses] sectcnacaian S June 7, 1949 ceeeeces
47,7 |Feb. 3, 1949 |eeesecensand| 2, 200 Irr Aug. 5, 1948li.ciceees
87.9 |eeessesdo 1,800 Irr Aug. 6, 1948|iceucuees
128,0 |Nov. 11, 1948 Irr Aug. 9, 1949
118,5 |Feb. 3, 1949 |icecscernsce] sonenscsees] N Mar. 11, 1948
400
o N May 5, 1942
evesseccsd ereectnrecessacassered srnan N June 14, 1940
69,9 |Oct. 11, 1948 f[eueeevecenes) S Oct. 11, 1948
37.9 |Nov. 3, 1948 S Jan. 20, 1949
98,3 |Feb. 24, 1950 Jeeeecerensss] 642 Irr Ang. 1, 1950
67.1 |Jan. 3, 1951 |eceeescaress] 963 Irr Apr. 19, 1951
30 sesaseses P Apr. 18, 1946
seee P coosessdOatacearse
eorsresnad 25 P Apr. 19, 1946
esevercrcderecnaenans od P June 16, 1953
59 July 7, 1953 July 7, 1953
20 July 11, 1953 sscsnsnescas July 11, 1953
.o 35 Ind July 30, 1953
22 July 15, 1953 [eeoeeee svesefereensecsese D, S July 15, 1953/...
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Table 2,—Records of saline water wells

Diam-
Well or Depth eter Water-
spring Location County of well of bearing
no. (feet) well unit
(inches)

P-21,.00{9 mi. W from Stamfordeses | Jomese...eoeeees| 50 |eeeessueesees [Clear Fork group
P-22,e0e| 1 mi. SW from Benjamin,, | KnoXeeeeersesene 19 24 do,

P~234e0e| 2 mi. SW from Seymour,,.| Baylor. e foseee vesee f‘f‘
P-24,,,,{ Seymour, asenae do 33 seonss
P-25.,..| T mi. SW from San Angelo| Tom Greens... 122 |ecsesncencese |San Angelo sand-

stone

P-260e0| RObert Le€uuecases sereraracese] COKeounre cessases do

. 60 da,

Blackwelleeeecsesoreoosssonases 284 fe..e .
P-29..0.| 15 mi. NW from Ansonse... 160
P-30400s| 21 mi. SW from AnsoDieses| eeseedOs 90 6 foeoe
P-31leeee| 14 mi. W from Ansonse..cecs] sesseOsreverceos 190
P~324 00| 9 mi. E from Aspermont,..| Stonewall...c.. 32
P-334eee| 7 mi. E from Aspermonteee | sesesQ0uceeseesse 165
P-34400e| 4 mi. W from Crowell,eeee] Foardews...ee.s. 34
P=35440e| 8 mi. SW from Chillicothe Ha.rdeman..... 116 6 |eoses
P=36440e| 8 mi. SE from Quanah,,..ee] eeeeeOseresencen 125 6
i. S from Quanah,,.... SPring  |escsscscesces |ooses
eoss Spring o foe
eo] JOMESeeitreracess|anrccesoonesne 6 |Blaine gypsum
P~40,...| 3 mi. SW from RobVe.cesees] Fisheresa....oed 100 4 eeees@O0teerrcraencnos)
P-41....| 11 mi. NW from Asper- Stonewall,.. .. 165  |eeecasscccses [eonsedOnecsracacscnes
mont
P=42,00. | Paducahecececaenesns Cottle oed 127 7
P-43,...| 6 mi. NW from Quanah,...d Hardeman...... 165 6
P-44,...] 15 mi. NW from Quanah,es| seese@O0e.
P-45,0..| 9 mi. NW from Quanaheeeed eseee@ee vod 146 feeeeee
P-46,,..] 9 mi. W from Quanah,..cc.d eceeed0ee
P-4T¢0ee| 4 mi. S from Arli€seseseesssd Childress,.....o 150 14
1 mi. SE from Arli€eeecesses| eeses@O00secsessed 176 16
5 mi. SW from Arlie, do,
3 mi. SW from Arlie,.
6 mi, S from Arlie
7 mi, E from Chlldres......
13 mi. SW from Childress,d seeee@@sceccnccn o 278 16
11 mi. SE from ChildresSeed sesee@Oecsseessecy 168 16
12 mi. NE from Wellingtory Colhngsworth. Spring  {.. (< T
9 mi. N from Wellingtohsed seese@Oese. i do,
12 mi. W from Orla,.. Culbe:son..
14 mi, SE from Orla,, csesedOe. o
6 mi., NW from Kent,,

esssecccsssnssal

B888eeeesss

Gesssesssnceses]

0000eC00000sescon essesasesnsconel

Rustler limestone
esedOes.
veeeedoen

ocene

JTRON. . T
Reeves.........w
[ -

16 mi. E from Saragosa....:
[RTU
10 mi. SE from Pecos.,..

MonahanSe...eeeescesessesssssed
Grandfalls,

P-67,4¢| 27 mi. NW from Ft.

Sescesssssnece

965
461
5,326 14 feeees@0urieunsearenns

Stockton

P-68,...f 30 mi. NE from Ft, R |- TR 430 T 5-136-. 4 |eeseedOusecsscescsesed
Stockton

P-69,.0.| 26 mi. NE from Ft. vesesdO cecsieaned 1,415 5 |esessdOnersasesercesd
Stockton

P=T0eese| 9 mi. SW from Ft. ervesOnnneieceed 1,373 -2 PR - —
Stockton

P-Tl.... ceesen]| seceeO0risaiecned 1,550 1 PORRR. " TR

P=T2¢400| 15 mi., S from Gaileveareress] Borden.........s 585 Quartermaster

formation
P~73400e| 156 mi. W from Robyeeee.ees .
P-T4400e| 7 mi. N from RobYeueeessece| esese00uns
P=T75.e0e] 8 mi. NW from Swenson,,.| Stonewall,.....] Spring do, ..j

Fisher,.
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‘Reported water

level

Yield
(gallons per
minute)

Below

land

surface|
(feet)

Date
of
measure -
ment

Flow

Pump

Use
of
water

Date of
collec-
tion
of
sample

Tem-~
pera-

€))

Remarks

21
17
71

Mar. 14, 1950
Oct, 1943
Oct. 8, 1948

®cescesncee

esecssnes

73,0

aene
essssciasncivsssnaccas

Mar. 25,

s

XYY

jecseces

escsssonccnsl

@essecsacen

ssccesnsece

1945
1950
1943
1948

1948
1948
1948

eessessnedJames oilfield

020000000

117,68
21.34

oee

July 30, 19583
do,

ecsecsssccnn

30

Feb. 7, 1941

ecsssscenfoncesvacencsencscasens

@scsssssacee

cosscovency

32,33

100

esescsne

secesesy

27.15

essance

93,19
74,25

55,9

77,99

esarance

#sesesce

sfeccecaccecisscocnsvace

Oct, 25, 1945
Mar. 1936

eccscserssorscsssossesl

olecscscsrcacrossascnnny)

Sept. 26, 1953

olesscscsccssacsascassas)

Sept. 26, 1953
do

0eencce
@ssescacscanfocesces
#sesssecncen
eesseoccecon
PETTTYTYLY 7Y YRR YTS

sesseces

150

s o000}

ose0ef

8

»eeoel

90
1,40
1,05
1,00

essescee

eeessscccenn

secenel
do,

1,30
1,80

Feb. 1953
Sept, 25, 1953
Jan. 8, 1954

ofessucrsecasssasesesens

1,10
17
40

sessescsscse
sensenceccoe
ecssscsnsoce

0
0+
0
0
0
0
0
8
0

sesesncsocen

®ecsesa

svecssscance

esesvcvcnncel

“on

mmppmmza;m.pp
nn

essnscsvees

oFFFEFEEFFFHvur

S, Irr

®sacesscsce

ererseanens

sevecs
eessssens

seveccnd

Tuly 30, 1953
do.
Oct. 30, 1945

1941

| PN, |- JURR

Aug. 3, 1950
1945
1936
1936
1953
1953
1953
1953
1953
1953

Oct.
Mar. 5
Jan, 28,
Aug, 10,
Mar, 24,
Sept. 26,
Sept, 30,
Sept,

Sept, 26,

25,

o

Sept. 24, 1953
Sept. 25, 1953

RPN | O

25, 1953
19, 1940
16, 1940

ssevsssscson|ocscrsa

ose ol

TR Y R T e S
+2,5 1941 |eeveecessonnforcnces seeed
3.1 | Nov, 27, 1946 s consessssead

eee I o cnernecd

escsvoen

231.7

.72.5.

June 10, 1948

ojescecsscncsncssecsavan

]

sesssssnnecassasncen

30, 1949
13, 1949
15, 1941
17, 1940
. 21, 1940
. 25, 1939
30, 1951
1941
1940

2,
6,

24, 1946

28, 1940
3, 1944

1946
1948

11,
11,

20, 1943
16, 1943

Jan. 9, 1936
LY

Jan, 4, 1936 [uveeevesed
do,.. vereeenen

July 30, 1953 | 70.5

Nov. 25, 1943 |uuvereeesd

1

eoseeccesd
ssoccssoed
ecovessany

sssesccce

sssacesee

esscsases

ey

sevesscncd

sovencose

sescensen

, 1950
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SALINE-WATER RESOURCES OF TEXAS

Table 2.—Records of saline water wells

Diam-
Well or Depth eter Water-
spring Location County of well of bearing
no. (feet) well unit
(inches)
P-T76,00ed 8 mi. NW from Swensen,...[Stonewallceescee] SPIing  [eeceesceresnasfQuartermaster
formation
P~TT4eeed 9 mi. SW from Dickens,....JDickensecceses aed 57 6 |eesesdOerrecssesnensas
P-T784seed 2 mi. S from Matador,......| sersecsrassscoliosesdOuoersensereanas
P-T9¢0eed 2 mi. NW from Matador,,..| do,

Tr—5eased
Tr-6eeeed
Tr=Teeeed
Tr-8seeed

Tr-%4eeed
Tr=104.,|
Tr-11...
Tr-12...
Tr-13,..
Tr-14...
Tr-15..e
Tr-16,.
Tr=17,.,|

Tr-18,..
Tr-19...|
Tr-20,
Tr-21...

K-leseeo
K-2e00ue

K-3eeeee
K4 eeeee
K-5400ee
K~6overe
K-Tuseee
K~8.00es
K~9¢eees
K-104u44

K-11...0f

K-12,...
K-13400s
K-14,...
K-15...4

K-1640e
K-1T000s
K-18,..,
K-19,..,
K-20..44
K-21....,

i. E from Matador.

. E from Estelline,s.eee
2 mi. W from Plaska,..

12 rm. NW from Colorado

City

6 mi. SE from Colorado
City

8 mi. NW from Colorado
City

18 mi. NW from Colorado
City

16 mi. NW from Colorado

hooesUOancnnscecennd

iECiDl‘......u-...-.

esesedOeures ruesnedl

do,

foosesdOneccarcernes

dOgeene
City
9 mi. SW from Irfieceesecess [SCUNTYoreeacanned)
1 mi. W from Ira,,. do
4 mi. SE from Ira,,... eesedo.

5 mi. NE from Tahok o)
12 mi. SW from Floydada.,,

19 mi. SW from Gails......o{Borden,...

13 mi. NE from Gail,.......
Gail

JeeosedOstannncennssd

sesssage 0,
16 mi. NW from Colorado [Mitchelle.sessseoe}
City
T mi. S from Gailsiieeereeees|BOrden, uecusensee
16 mi, SE from Gail do,
Tascosa Oldhaime.esese se sl
2 mi, NW from Lubbock.... LubbocKeeaeeseees
21 mi. NW from New IComal,...eesnenes
Braunfels
12 mi., NW from New do
Braunfels
5 mi, SW from Austing......|Traviseseceeccess o
15 mi, NW from Austin do.

10 mi, N from Austing,.....

TN (- R

4 mi, N from Lampasa

4 mi. NE from Killeen,....Bellsceecesicarccred

Temple

Lampasa
P

do,

Lott....

[FallSoeescaseececoed

18 mi. NW from Fort Worth]

Tarrantee.. ceeevee

4 mi, SW from Dallas,,.eeedD2llas,.eeeecessses

7 mi, E from Dallas,.....cee do

Dallas, JOR ' TSR
06 < TOUON do,

24 mi., NE from Hondo Medina.

18 mi. NE from Hondo do

28 mi. NW from Hondo... do,

17 mi.
20 mi.
18 mi.
10 mi.

N from Hondo,....ee

N from San AnmmolBexa:........ erond

eeeesdOunranceerered

do......

977
422
968
280
913
2,000
3,305
330
2,921
3,368
2, 700
2,634
671

495
220
585
200
460
462

0seccascsocene

TP [ T

O, LIRTYY Y

do,

0vercscece

sssscosesacres

6

osesedOecrrrececnrecns

IDockum group
eeveedO0rreraccrsocses

do,

do,

eevese

eaeesd0ueacecresaraces

dOgeenceeeeseeone

do,

eescsecccsnsnol

6
6

. scssesnsce

eoessdOueracncsscesane

do.

esecsssacscnne

6
36

SR T
e oesedO,

je000eUiOeecssnsscaccsssl

. o,

do,

e sreone

es00ed00eesessscnsaces
o,

o

do

do,

Travis Peak for-
mation
do,

do,

do.

e, o O

eseesdOscereccaessressl
0,

do,

CYYTRTR TS

do,

do,

EYYTIr

do,

18, 8

o000 do‘ "800 000000000
do,

26, 10

«edO.

do,

18, 63

Glen Rose lime-
stone
eeedO,

do.

e vevedOuae —

eesee 000 co00 canese,

00000 i0suscsvsccer

oY1 00 Oy -3

‘Q.“doa'toa.la‘. '“.ﬁ
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Reported water

Yield
(gallons per

level minute)
Below Date
land of
surface measure- Flow Pump
(feet) ment

Use
of
water

Date of
collec~
tion
of
sample

Tem-
pera~

)

Remarks

sesssscnse]eceisccncssressiarenne

sasccccensse

eesecssesan

l0scsssasesse

se0e

sseceesssvcel

21.95{ Nov. 29, 1949 [eeeassesness
ode e

asee

2

150
600

0secsnascece

0 sssconvace

sssens

6sssencseefosscorasserscervecesad

®esssssacesccnestesenel

esscsscnenes

@scsscscesee

@cscescoee

62,02

102,37,
30,4

134,6
79,0

wsses

seccorassocy

esescnccos

@sesccancos

@sercoceseercecennee

May 7, 1948
'Ma.y. 1.2.’ Py
Aung, 17, 1949
Sept. 29, 1952

June 6, 1948
Aug. 25 1948
saesesee dOe

secesessscse s oo d

1948
1948

Sept. 16,
June 10,

a0 eescesesge

sesee

osee i'S.E)""

0eseasaccase

ssssvsnescees

30

[

sressescece

Ind
N

s0ccsosnsne

113.5
32,3

Dec. |10, 1936

Nov. 4, 1936

sssessscseve

342
126

1938
1950

eesssscresne

CYTTTRTY VY Ty

S
D,S
D

3, 1950
18, 1946
7, 1939
8, 1939
7, 1939
1943
1949
1949

29,
19,

29,
12,

1948
1948

Sept.
Oct.

May 18, 1948
7,

May 20,

May 1953
1948
1948

1948

1,
20,

May
July

May
May

7,
12,

1948
1948

Aug. 17,
Sept. 29, 1952
June 6, 1948
Aug. 25, 1948

July

Sept.
Sept.
Jan.
Feb.

Dec.

1949

scsvecncre

20, 1948
1948
1948
1948
1949
1936

1936

16,
15,
20,

10,
[Nov. 4,
Feb.,

Nov.
Dec.

%4,
9,
18,

1939
1938
1950

eoscnsedOnrrennenree

eseseeedOnueeonacne

5
63

68
66

jesscsnceeel

fescercocnd

oescaceced

68+

o eeseseend

cecerancsd ST PN o [Aug. 3, 1943 |iieeeeneed
[ [ AP 50  eue S
olecsssnescs co]eesconsecer Jmo 3, 1944 feeerneocos
sscosescon seassanasaes June 13, 1944 | 138
ooscsnesacen] eessecensse|NOv, 2, 1950
, June 18, 1942 | 115
erecesanadoses esvrvesense|jime 22, 1942 |e..cieeeed
82 |Feb, 3, 1940 |eieceesveces| 1,000 P June 20, 1942
. . 930 P June 26, 1942 | 104
374,1 | Aug, 13, 1951 |seceeseceene 6 S June 18, 1952 | 72
22044 |Jan. 10, 1951 liieeeeracces 10 S Jan. 10, 1951 743
149,4 | Sept. 20, 1951 8 S Sept, 20, 1951 4
139.9 [Nov, 6, 1970 5 D,S |Sept. 6, 1950 3
80,7 | Aug. 16, 1950 20 D,S [Aug. 15, 1950 [eeceeecsed
243,1 | Oct. 11, 1950 30 S Jan., 14, 1942
coes D,S |Aug, 3, 1952
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SALINE-WATER RESOURCES OF TEXAS

Table 2. —Records of saline water wells

Diam-
Well or Depth eter Water-
spring Location County of well of bearing
no, (feet) well unit
(inches)
K~22,40¢] 22 mi., NW from San BeXaATseesecarssons 333 |eressccerscendGlen Rose lime-
Antonio stone
K-234eeef 14 mi, N from New Comal,,eqeseacse 154 .. do,
Braunfels
K-24 000} sosseae@O0ressce do, 221 6 do
K~25..0.} 5 mi. E from Dripping Hayseesesoneesees 440 do,
Springs
K-26,..,] 7 mi. NW from Austine..es. 940 6 do,
K~274000] 13 mi, NW from Belton,eess 265 | do,
K-28,4.f Temple do, 1,900 do
K=290000] Marline.cesseensseecesscsssccssce] FallSeeaceraseecsed 3,378 oo do,
K=3044ee] 1 mi. N from Gordonville,.| Grayson..eesesss 345 do
K=-31,0..} 7 mi. SW from Meridian,,.| Bosqueas...cooeses 400 Paluxy sand
K-32,...| Hillsboro, Hill 833 13 do,
K-33 Mertens, do 1,400 8 do,
K~34,,... SeagOVille..-.....u....“..-.w Dallas,..seeeeseee) 2,863 do,
K-35 do do, 2,790 do,
K~364000] do do, 2,778 do,
K=3T7,0e} 16 mi. N from Weatherford] ParkeTe....oeeeeed 80 5 |eessedo,
K~38....] 15 mi, NW from Weather- | caeesdOccensvsecans 22 5 do
ford
K-39,eee} 10 mi, N from Fort PecOSeiieesescsnse 200 Trinity group
Stockton
K=4040s0} 13 mi, N from Fort 000060000 s c00sesese) 200 8 eesedO
Stockton
K-41,,..} 18 mi, SW from Rankin,...| Uptone..ecsessses 150 do,
K—42,...| Rankin, do. 160 q eeeedO,
K—43.,..| do do, wosedl 170 8 do,
K-44,,,.| Santa Ritdeiessessssscssssceses] REAZAMGt0rernsee 440 6 do,
K~454404] Texon, creen do, oo 400 do,
K-48,.., do seee do wes do
K-41,...| Big Lake do, 535 6, 7 do,
K-48,...] 17 mi. SW from Hondoe...| Medina,.ceeesess 4,200 T eeesdO,
K=4900.o] VOR Ormy.ceccecresseencossssce| BEXAlurrrearanneel 4,518 5 |eeeeedOsscescessosesed
K~504.04| 7 mi, NW from Boerne,.....| Kendalleeeeoo| 1,982 8% [eoessdOecervnaeeirend
K-51,..} 2 mi, E from Dripping HaySeesseoeesseed 799
Springs
K-52440s] Manor: Travis, 3,001 8 do
K=534000f 11 mi. NW from Austinte..es] sseesd0secescessase 926 do,
K~54 ¢q0s] Bartletteuse sesesessconssssensasse] Williamson,.... 1,320 10 |eeessdo,
K-55 Taylor, do. 3,260 10 veedO
K=56,ee.| Holland, Bell 1,985 do,
K~5T,.0] Belton, do, 1,172 do.
K=58400e} 7 mi, S from Killeen,.ceeess) s0e000000ge0sscersel 250 do
K=59 seee] Copperas Cove,.rsee Coryel 640 4 do,
K=860,,..| Gatesville do, 768 8 esedO
K-61 444, Evant, do, 520 (] do
K=62,s0] 17 mi., SE from Gatesville, | seeesG0scsssssssesel 370 do
K-63,..) 5 mi. SE from Gatesville,..] esese00secssoesens 505 .. do,
K~64,...] Chilton. Falls 2,709 10, 6 do,
K~65000e] 19 mi. W from WacOe.sesees) McLennane..,..d 355  feea do,
K—~664000| LeTOYeseeerssasesssssarocnsesases | 0oseedO0eurosansene] 2,311 . 4 do
K-6T0u0d) Aqnﬂ’ln Hill 1,400 do,
K~68,0es| Malone do, 2,471 13, 6§ do,
K-69,..4 Abbott, . do. 1,850 12, 2 do,
K=704000] Milford Ellis wel 2,000~ 8 do,
K=-T1,e..] Waxahachie,..... ssee 2,950 6 do,
K=T2,0 64 mi, W from Weatherford Parker,.... ... 110 4 |eeesedo,
K-T34e0e 14 mi. NW from Fort Tarrantee.ceceses 340  feuen do,
Worth
K=T4 peee] MCKitlNEYoesreroene sssvessessss 3,230 133 do,

Collin...........i




TABLES OF BASIC DATA

and springs in Texas—Continued

Yield
Reported water
l:.cl,evel (gal}ox:; per Date of Tem-
e Use collec- a-
Below Date of tion P;;e Remarks
land of water of
surface] measure- Flow Pump sample )
(feet) ment
beoeesececes Aug, 30, 1951 Lieeeeseed
41,0 | Dec, 8, 1944 S Dec, 8,
soes 3 D,S |[Sept. 29,
D Feb. 19,
May 17,
D,S |Sept. 28,
P Jan, 3, 1944 L...ceesed
Feb, 23, 1938
10 Aug, 23, 1953 |..ceeesen
. Feb. 1952 ]
150 1941 leceoseccese 65 P 1941
80 P |Jan. 1943
328  heveecessedjuly 11, 1944 119
Oct. 4, 1944 .
566 Nov, 1944 |114
52,0 | Nov. 25, 1949 D Nov, 25, 1949
15,2 | Dec. 20, 1949 D,S |Dec. 20, 1949 |l..ceerced
2 Aug, 13, 1950
27,35| Dec. 6, 1946 hueversurnee 2 S |eseseeeOureuecuenns| 69%
Mar, 29, 1952 Lieceeoreed
- 60 P Sept, 22, 1948
50 P do,
o J4 P Sept. 11, 1947 | 693
P,Ind |eseeses0sscrcceeens| 80
P, Ind do, 69
140 P coesvertOsucesoneees | 69
26 Lesecerssone S Nov. 28, 1951 | 86
250 Sept. 25, 1951 |useeerned
D,S [Feb., 8, 1940 l,.eeseeed
Aug, 26, 1952 L..seeceed
110 P Dec. 23, 1946 }110
D July 2, 1953
35 P Feb, 5, 1941 L...ceee.d
. 526 P Feb, 3, 1941
40 P Apr, 22, 1943
700 P June 24, 1943 L..icoecoed
Sept. 27, 1941
140 Jume 3, 1946 luecevorsece 50 P June 3, 1946
138 seseaedO 3 P esevese@Opsesesscce| 77
. 9 P June 4, 72
D,S |Oet, 20, 1953
2 Sept, 23, 1042
500 |eeeeesesesed D, S, P [Jume 13, 1944 | 112
45 Apr. 15, 1940 Apr. 15, 1940
45 do 20 P Jan, 8, 1943 {114
P Jan, 1943
50 P do,
90 1942 33 P do,
35 Mar, 1942 Leecrerocse 65 P do
40 |Jan. 1943 leeeeesceeese] 250 P do
34,1 | Nov. 9, 1949 D Nov., 22, 1949
eseseveseece Nov, 1, 1950
82 | Mar. 26, 1952 lucrerssarss| 645 P |Mar. 26, 1952 | 99
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SALINE-WATER RESOURCES OF TEXAS

Table 2.— Records of saline water wells

Diam-

Well or Depth eter Water-
spring Location County of well of bearing
no. (feet) well unit

(inches)

K=T50une | Brackettvillee..essssssrascesss [KINNEYuaeresssran 280 dwards limestone
and associated
limestone

K=764eee{7 mi. E from Brackettville, [seessdOssescseecsee 312 L. do,. venel

K~7Tveee}12 mi. NE from Uvalde,..ee | Uvalde,...ceenase 668 7 ossedO,

K=T840se |24 mi, NW from Hondo.,..,.|Medina,.. 385 6 do

K-T9....[12 mi. NE from San AntoniqBexXar.....cveeess| 1,355 do

K-80, 10 mi, N from San AntoniodeeesedOessesceseses 700 16 do,

K~8Lesee | SChETtZqqusaverssersssrsnsnsansone 2,350 8, 5 do,

K—82.... 2 mi., SW from New 513 do,

Braunfels

K-83440¢]10 mi, NE from San Marcos|HaySeweeesssseeson 450 6 do,

K~84,4s{14 mi, NE from San Marcos|eeeeedOsvesescencss 650 [ T OO " S

K-85,00e{12 mi, S from Austineceeeece| TraviSeeceecessees 390 8  Leseado

K=-864400|4 mi. S from Austine.esessess|ssseslOussanseassss 651 do

K~8T¢eee|9 mi. N from Austin do

K~88,... | Hutto, 8 do,

K~8944ee| 2 mi. NE from Thorndale,e|Milameeeeceessee 8 do,

K-90,40e{ 14 mi. SE from Tahoka,eeee 16 liweoedOpserreseessened

K«~91,0ee|{8 mi, SWfrom Balmorhea,,, i aoesvennse o, .

K~92,00e|4 mi, SW from Balmorhea, Reeveseiaciecesea] SPring leceececesesecolonsesdOnesrereseesessel

K~93,0ee do. do. Spring do.

K-94.,..{18 mi, E from Waco, Mcl 2,500+ oodbine sand

K-95..00} 15 mi, SE from WacOee.eesss] sosesdOvecseeseseee] 3,010 do

K=96,000| Ireneeccscecsecsecccsneacsscoscos| Hilloeesosonsoanene 915 5 leessdOacsseccasoccend

K=97,40e| Bynum do 760 10, 4 o,

K~98,00s| MEItens vererearsesrseasonesenres] svses@Ouneunscsures] 1,400 8 leaeredOacsresnsaneseed

K~99,0ee|10 mi, NE from Hillsboro,se| eseesdOseessresnnss] 538 do,

K-100,.. Corsicana,.. «» | Navarro . 2,477 10 do,

K-101,. Emhouse e evresOmrerrrnrn 2,017 | 8,733 [iiido

K=102,00 FTOSteusesee reessneed do, 1,184 8, 63 eeesedOnessersosesecs

K=103..d Blooming GroVes..essssesoens|seseedOusssvreeeess] 1,488 68, 5= o

K~104,,, Ferris, Ellis, 1,408 816 do,

K-105,.4 Forreston ween do 750+ 4 vseedO,

K-1086,. Ennie vasssoae .....do......-..... 1, 796 13 ...udo..-uonnu-oﬁ

K~107sed do, o e 1,796 20, 8% |eesre@Ocosnses

K-108,.4 North Arlington,..seseesessesee TaITaNtegeeesssen 51 eiesessesretostseseedOuanes

K-109 .4 Mesquite DallaSeaeenseessed 2,555 2, 5% do

K~110,.4 Dallas do, 819 11 |eeesedo,

K-111,.4 Crandall soseed Kaufman,..e.ee.| 2,400 6, 4 do,

K-112,.4 Forney. . do. - 2,051 6 leaseedo

K-113,.J RockWalleeeressesssessnsssesssee] ROCKWalleapenend 1, 840 6, 3% |oeere@Onerurearuanensy

K114, PLaniOssvsrermmeeerssoreeserrorsd Collillmrmmrnd 1,180  [124,10,8f [orriido,

K=115,0d Anna,eeese AOussesacessed 1,065 [] do.

K-116,.4d Melissa do, 1,462 4 veoeedO,

K-117,.4 Princeton reessee voessdO0esereosesd 1,475 6 |eweeedo

K-118,.4 Van Alstyne Graysoneseseesesd 1,155 8, 6 do,

K~119,.d Clarksville o Red Riveree...ed 602 16, 8 [Blossom sand

K-120,0d Lone' OaKeersssasssssoessossorsed Hillttersennnseescnd 521 |esseessresseedNacatoch sand

K~121,.4 2 mi. W from Commerce,. seseedOecscscessoss 181 5 [reemrdOececcienicned

K-122,.4 do, [RTTITY RPN ' MNP 180 [ - W

K-123,,] 12 mi, NW from Sulphur | HopkiBSusssseeses 480 o,

Springs

K-124,.4 3 mi, SW from Malta,......d BoWi€sseecaesaces 508 ; +eeesdO

K-125.44 14 mi. SW from Clarksvillel Red Riveres....d 408 20 10 do,

E~1.eeuse| Laredo,, Webb,.. - 2,442 |screeessessesd Wilcox group

E~24.0eee] Luling, . 4 Caldwell,.,..... 519 eeneelOnuseseresssses.

E~3eencse] sveaneedOusecsvescnssseesssesosced vosesdOnceseseesen 304 16, 8 o,

E~44ppees] 11 mi, SW from Basttope.eed BaStrOPeseseesses 97 6 ”'“do"""""'"’T

E-5, Bastrop, eoq snenelOuicecnenereg 680 10 {ennen do,

E~6, McDade rese ,J do, 96 4 do,
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Yield
Reported water
Pcievel (ga]:lons per Date of
aninute U Tem~
se collec- pera-
Below Date of ﬁ‘;n ture Remarks
land of water o
surface measure- Flow Pump sample (F)
(feet) ment
aaessrcaospocsiccsacsresonctoane fsoncecssrsenfonsencescenel overseacraa|APr. 8, 1938
oo seeee loccrcsvavcneloveessvenscalsaersoneres AP!'. 9, 1938 poeesssces
170,31| Apr. 13, 1953 |.. Apr, 14, 1953
259.2 |Jan. 10, 1951 |, 11 D,S |Jan. 10, 1951 [.ceeeeedd
soesfe esesssserasepassesesseas]fan, 25, 1951
146,70| July 24, 1946 |, 0sosescevocel Oct. 11, 1939 [ueeeseeed
37 Apr, 14, 1947 L.iceerereee P Apr. 14, 1947 feeeecored
20 Sept. 16, 1941 Sept. 16, 1941 Liiiieeces
o vece S Aug, 26, 1952
179.5 | Sept. 5, 1952 |everesees S do
20 D,S |{Sept. 12, 1949
- wee] N Aug. 8, 1949
D,S [Oct. 14, 1949 Lucecereed)
65 July 10, 1940 P Oct. 1951
Flows| Aug. 8, 1936 700 Ind Aug. 3, 1936 |120
7.5 | Aug, 8, 1949 seven P May 17, 1950
v eseeeeneena|Oct. 28, 1930
[@encssanenss Qccssscaves josonrrn 'eesseavessn Posscer sy
. re s Dec., 6, 1930 essed]
seeee July 1950 L..eeeceed
Feb, 1949
50 1942 |evececrncess 50 P Jan, 15, 1943
eessesses peserecsrsasnsersannon 15 P Jan, 14, 1943
. 80 P do, o
posssorsenns S,Irr  [Mar, 15, 1953 L.icceced
81 1938 P May 1, 1938
+25 Nov. 17, 1917 v P Feb, 22, 1944 l....ccsus
assseseas 60 P ess00000000ensnseese
asesserne esocescseace] 100 P o,
P Jan, 27, 1943 L...coeeed
30 Jan. 27, 1943 P [« (- T,
162 {Jan, 6, 1937 leeceaeceesss] 520 P aeceessdOscteecessas fracescrced
446 P Jan, Jossssscsed
17.6 1 Aug. 18, 1953 Li.esreeosescfoccssnsescad oreosnssens] Aug, 18, 1953
62 |Feb., 25, 1941 |ecieeesrscosl July 31, 1941 L.seesees
250 Ind [|July 11, 1949 85
55 1943 17 P July 30, 1943 | 95
65 1942 100 P eeveese@Opescsnanessd 100
seeescees foesssesracsesacanses 35 P July 31, 1941
292 |Feb. 1949 leiiieeenese] 160 P Feb, 20, 1943 | 85
148,70f Mar, 21, 1943 50 P Feb, 19, 1943
146 Feb, 22. 1940 00sse0ssscee 30 P ounudoouo-unn escseacsed
- eesssssassen 50 P eeesaeadO0scrnsecene
90 P Feb., 22, 1943 fieercased
144 650 P Sept, 21, 1943
Aug, 11, 1942 L ..ecceeed
sefosee 12, 1943 .
2, 1943 | 674
[y, 31, 1953
2 R, S Jan, 22, 1945 [,eecceeced
e P May 21, 1942
ver N Aug, 2, 1953 | 108 Test well
N 650 Ind |[Feb, 7, 1946 | 80
. 300 P Feb. 1943
69,2 | Mar, 30, 1953 6 D July 8, 1952 leeseerseed
N June 11, 19842
69,3 | Feb., 3, 1953 |eeeereereecelareeccecene N Feb, 2, 1946 Jeiesrsesed



84

SALINE-WATER RESOURCES OF TEXAS

Table 2.—Records of saline water wells

Well or|
spring
no.

Location

County

Depth
of well
(feet)

Diam-
eter
of
well
(inches)

Water-
bearing
unit

E-Teevee
E-8.ueee
E-Oeeree
E~10.0ee
E-1L,...
E-12,..
E-13.eee
E-14,...
E-150e0e
E~16,ees

E-1700e
E~18,0e.
E-19....

E-20....
E-21,...
E-22ee
E-23,...
E-24,...
E—25....
E-26,...
E-2T.0esl

E-28.es
E-20u0ee

E-30.0ee
E-3leeee
E-32,...
E~33cees
E-34....

E-35,0ee
E-36.ue0
E-3T400e

E-38,e
E-39..e
E-40

1 ohos
E~42¢eee
E~43 000
E-44,...
E~45...s

esne

E-46.eae
E~47peee

E~48,...
E-49....
E-50....
E-51 onsn
E=524000
E-53cces
E-54.eee

E-sstno

5 mi. W from Elginee...cce
5 mi, E from Elgin,..eeeeees
10 mi., W from Bryan,......

Basuop...........

Brazose..

ove

Gregge..
do.
1 mi, SE from Waskoma,...|Harrison, .c.eeesee}
13 mi. NW from Dainger- |MorriSscesesseeess
field
12 mi, SW from Carrizo |Dimmiteccarasece

Springs
10 mi, NW from Carrizo

Tings
10 mi. W from Carrizo
Springs
16 mi. W from La Pryor....
20 mi. SW from Hondo,.,..
12 mi. S from Hondo,......
13 mi, SW from Hondo,....,
10 mi.
11 mi.
Laredo,.ees seenssnsesns
T mi, SE from Carrizo
Springs
21 mi, SE from Carrizo
Springs
4 mi NE from Carrizo
Springs
Catarina,.....

[SR. - N

do,

eoscressseses

12}

ovess coccacey

Wilcox group

00000 C000esacsssesceny

sseee

wooee00sees

oneoe

soese

esssesrescesend

Indio formation
do

vesssee

Zavallaeeesesseses
Medina,...

seseedOuieucnenaces

Dimmit,,.. .

ssassdOusecasesnare

RN . SN

do, .

23 mi. S from Cotulla......
21 mi. SW from Tilden,..,
Campbellton,c.sesecssicessees
3 mi. NW from Campbell-
ton
4 mi, N from Poteet,.......
Gordendaleessessssensenseesnee
10 mi. SE from San
Antonio

La Salles...cueese
McMullengeesses
Atascosa,

1,334
4,200
4,150
4,130

CYTYYTRRPTIIYY

7
6
72

10

wesssesccscene

10
10

8

124, 10

PR - RPRORR—-

[P NES—

seveedOue

00000 00s0scocenssecend
00900 l000secsncrsenced
se0eeU00sscescccrenned

Carrizo sand

sesselOunniescncssnesd
vovsed0arescveceascend
RN .. NP

wavesd0usrsrcnssccsecd

18, 102

we|eeree@Onuemrrrararen]

soseedOnse 3,600%

Oeeerrcerasee sse pases
La Salle,...reeeos 2,360 14, 2
Bexarsieeeesscsess 200 woenvel

Sutherland Springs
1 mi, S from Delhi,e..
8 mi, NE from Smith
15 mi. NE from Bastrop....
GiddingS...eeesasecseenesns
7 mi, NE from Lufk:

21 mi, SE from Carrizo
Springs
3 mi, NE from Carmrizo

Springs
Laredo,

ine, ol
14 mi, SE from Lufkines...s|

13 mi.
20 mi,

S from Jourdanton,,
NE from Floresville
16 mi, S from Bastrop......
13 mi. SE from Caldwell,,
Bryanees.eesseeeseesssoscansnsecs)
Tmi. W from Lufking.cesee
Fowlertonaueeeses seseseososses

Pearsall

Dimmitseeeesress

es008U0¢ressacnccne

Webbeeeser sessece

Atascosaeeeeeesss
Wilson,....
BastrOpPa.e..
Burleson..eeeeeses)
Brazos,....-
Angelina, ool
La Sallea...ceened

Frio

30+
171
800
449
1,364
3, 000
2,186
70

435

ss0sl

'S
v

[
n
-
un
0 RO PNDN

seseed00scrntaicacasnd

Bigford member
seveetOuiccntnssecaned
Queen City sand

member
do,

8
8

esges
5 0000000 escascnescvess

kN PRUR. . NPPIR
sev0eUOs0scansncseren
sesrcssscserenl 0000el00s0ess0cscnssed

weees(lO0psperccccasceny

Mount Selman
formation

ees0eUOusesecessascsce
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Reported water ( al}z::d "
level ga _ons pe Date of
minute) Tem-
Use collec- -
Below Date of tion P:;: Remarks
land of
surface e Flow Pump water sa:lfple (.F)
(feet) ment
36 Feb, 10, 1953 wes|Feb. 10, 1953 |eecaeecesd}
57.6 | Aug. 3, 1950 D,S «|Ang. 3, 1950 {eceasecves
wwose 200 S Nov. 13, 1937
181 Nov, 8, 1948 Nov. 8, 1948
145,0 | Mar. 30, 1936 |scerisnsacen 50 D Mar, 30, 1936
162 Sept. 3, 1941 |eeiesevencoe 285 P May 24, 1943
157 do, 350 P PROSURIR. |, SUPUPRRN B . 1
111 Sept. 14, 1934 lacieeecereee 615 P o
D,Ind |Oct, 29, 1941
36,51 Mar, 17, 1942 |.. D,S [Mar, 17, 1942 lacceesesd)
v D,S |May 20, 1930
S July 18, 1949
[STHRTIA § ”» S do, .
becee Oct. 2, 1950
162,4 | Ang, 23, 1951 j. D,S |Ang. 23, 1951
53,2 ( July 24, 1951 S D,S |Aug. 24, 1951
106,5 | Ang. 23, 1951 S Aug, 23, 1951 | 176
44,7 | Sept. 19, 1951 boescassnsss] D, S |Sept. 19, 1951
80,8 | Aug, 20, 1951 D,S |Amg. 20, 1951
. 5  lesesoscscoe]esssascaces [July 30, 1953 | 104
o] D08 [Jume 4, 1980 [woernees
24,2 | Oct. 15, 1930 boose N Apr, 17, 1930 | 94
35,7 { Dec. 4, 1937 bevoe Irr Mar, 1947
103 Dec. 22, 1938 [eveersceese 600 P May 11, 1945 | 96
" Irr Sept. 15, 1942
[X11Y Peeccar .. Af\
975 P Mar, 14, 1951 | 138
+40,5 | May 25, 1944 |eercoverssbassnseeesas| S [May 25, 1944 | 1094
beoeoes seenee Feb. 28, 1940
seeseersese |Jan, 1913 feeserseee
Sept. 8, 1953
waeae D June 8, 1911
88,0 | Apr. 26, 1946 |eeceeerssese poossesseaes] D |Apr. 26, 1946 | 71}
65,8 | Dec, 31, 1952 S Dec, 31, 1952 175
110,3 | Feb, 13, 1953 |eceseerersen 2 D,S |Feb. 13, 1953 [e-secesces
160 100 P Feb, 18, 1944
+7,0 | Feb, 11, 1937 15 N Feb, 11, 1937 |eceececsed
+1.0 feesecdOnncesnovonee 2 liicecesnced] S evesese@Oessen
eoeenrons concee essssesseve |[May 186, 1940 1....cc0c00)
64,0 } May 15, 1930 essercseseed May 6, 1930 |,
’......... becorocosansassseaseclarcscsarnoer boscsnssncad] N July 27, 1953 [eeeesecees] Test well
15  |eeverssesse|Mar. 11, 1949 |eccceveces
28 Apr. 17, 1952 |eiesercocce hosseosascss] D, S |May 17, 1952 eiseeeeens
88,4 { Jan. 23, 1953 |[.. N Jan, 29, 1952
Nov, 2, 1939
oees P Dec., 1, 1937} 87
4 Ind (Jam. 19, 1937
38,4 | Aug. 1934 {evereronaens 235 P May 11, 1945 | 81
65 Jan, 18, 1928 D,S,Irr |Jan, 8, 1928 76
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SALINE-WATER RESOURCES OF TEXAS

Table 2,——Records of saline water wells

Diam-
Well or Depth eter Water-
spring Location County of well of bearing
no. (feet) well unit
(inches)
E~564eee | 13 mi. W from Jourdanton, [Atascosae..esees el 2217 .............ﬂ Mount Selman
. formation
E-57eeee | 13 mi, SW from Jourdantonl.eeedOsessessves ool 588  huvesees do,
E=584eee | Christine,eseesasesssesoscsccershroscesdOnienecsesceed 1,314 , eoeeadO0screcsccssccns
E-59... | McCoy. oeve 900
E~60,4.. | Paige o [BaStIOPasesasseseed 170 do,
E-6lesee | 2 mi. SW from GiddingSeeee|L€Cecseeesssassasne 210 leeeesereseosod Sparta sand
E~624e00 | 3 mi, NW from Caldwell,,.[Burlesons....eeaes 178 ee0sed00uicecccaracn e
E~6344ee | Somerville . do, 820 do.
E-6440ee [ 35 mi. SE from LufKineeesee [Angelindecaseeses 1,510 6 |eeseedOseesecesscsaoel
E=65q0e | Hemphill Sabinceeseesesesss 631 8, 6 [eesen
E~664400 | 4 mi. SE from Laredo. ... WWebb.............. 145  leeseeecseeeesd Upper part of
Claiborne group
E-6Tuese | 10 mi. SE from CotullassedLa Salles.. veeses 250 |oeee do,
E~68¢eee | 5 mi. SE from Cotullaseeees foeessdOsessenceses % k... do,
E-69 000 | Stockdale,,. | Wilson 614 eee0e@00sasesnscsasassl
E-T0...| 8 mi. N from Tilden,....... [McMullen Spring veonedOnerrasseversers
E~T1eeee | Somerville [Burleson. 198 8
E~724¢ee | Lyons, do, 3917 4
E~73ueee | 18 mi. SE from Lufkingsees.|ANgelinas.eseesse 541 10
E-T4440e| 15 mi. SE from Lufking..... do 435 4
E-T5eeee| 12 mi. NW from JaspeTo... o 35PeTecssrsrereens] 1,400 6
E=T60see | 24 mi. NW from Jasper,.. e Jsesesdo 1, 249
E~TTeee| 15 mi. NE from Jasper,..... joeseed0 1,320 8
E~T840ee | 23 mi. NW from Rio StAITeer geresnresned 250 43
Grande City
E-T94eee | 19 mi, NW from Rio leeseedOnesses vevs sod 700 8 lessesdOuse sesnsssesses
Grande City
E-8044ee} 10 mi. NW from Rio eeoselO0rsassesseesd 275 6 leesse@Oaeceesacrescres
Grande City
E-81,ese| 6 mi. NE from WhitsettssooifLive Oakeessssessl 454 4 |eeesedOsescesececcceny
E-82¢e0e | 13 mi. NE from Huntsville JWalker..eeeseeon 395 4 osese ssessaessrnsnel
E~834see} 14 mi. NE from Huntsville JeseesdO0esoeesseene 2, 800 10 esee
E-84400e| 11 mi. S from LufKine,.eeeed Angelind..eseseed 14 6 se00e00sersssssesessel
M-leseee] 11 mi, S from Linneeeccceses[Hidalgoseencessed 1,430 7 |Catahoula and
Oakville sand-
stones
M~24e0ee] 7 mi, S from Linn do, 1,464 12 leeesedOsecresnccvescen
M-~3.eees 15 mi. N from Rio Grande |StarTe.eeer scseee 381 4} [eooeeO0rrcrvnseescnsel
City
M~4400ed 26 mi. NW from Rio eo0eal00urnsesaners 100 5 |eeeeedOscecesscassesce
Grande City
M-S eved Hebbronvillee.uescoensecaces. |Jim Hogg........ 1,198 8, 6 esees000ecesossrocseesl
M=6.ee.q Freer. Valesseseosnseos] 570 T JeeseadO0resesecoscsed
M-’].“# do, 700 T [eesesT00sesssonesosessd
M=84qeed .do do, 450 T |eeeeed00sscereceosne el
M-9,...d Concepcion do, . 288 6 |Lagarto clay
M-1040ef George Westeioeeeeeesesesseees|Live OaKeeceesed 500 10 |Catahoula and
Oakville sand~-
stones
M-11ee| Beevilleensuusssususnceseosses [BeCussrnevsssasesae 1,539 | 123, 62 [oeruedOueurrrresaesend
M-12,,,| Pettus,.... 367 83. sovee
M-13,00| Kenedyeee.caseesessnaeascsseose | Kammes,...ouraned 400 135, 6% |eeesedOureseserssones
M-14,,,| Kames City. do 860 127 |eenecdOsccensecesaceed
M-~15.,.| Cuero «eess | De Witt,. 1,207 | 12}, 6§ |eeccadon. -
M-=16,,.] 4 mi, SE from HallettsvilldLavaca,.e.eee. 100 47 |eesns
M=1744.{ 13 mi. NE from Huntsville {WalkeTe.qeeeseses 138 4 ]ecesedOe.s oo
M-18,.4{ Onalaska Polk 350 8  esesedOsesecsonscecsed
M-19,.. do do, 320 3 | esessd0usscescesseseed
O-levess| 4 mi. N from Midland,....|Midlands.eeeered 127 12} |Ogallala forma-

tion
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Yield
Re levilwater (ga.l!ons per Date of
;m%t—e)'— Use collec- Tex:_-
Below Date of tion pt;e; e Remarks
land of water of
surfacel measure - Flow Pump sample (F)
(feet) ment
eoed] 10 ar, 9, 1949
10 ar, 8, 1949
+25 1929-30 300 P May 25, 1944
P Aug, 14, 1945 | 91
June 28, 1911
88 Mar, 22, 1952 120 D,hr [Mar., 22, 1952
10 July 28, 1951 P D July 28, 1951 L..cececsd
Nov, 28, 1939
seransesasanlonsssanarese aresosonne P Apr. 1, 1937
99,75{ May 8, 1942 |sereruerenned P ay 22, 1942 | 80
RN P ervecvennse fssecraasess OCt, 18, 1938 oo raes sesed
- reerssene]es Fuly 1952 fuerssrarend
20 Oct. 4, 1950 soed aes « Oct. 4, 1950
460+ [Feb. 11, 1911 o Feb, 11, 1911
eeesencen vored] sesseseccesd S fuly 6, 1948 |..ccuvee.
Nove 2, 1939 |eiececrseeeed 150 P Nov., 2, 1939
97 Sept, 1939 Javerearsrseed aeseersasne] D, S [Nov. 3, 1939 l.crescrasd
27,23 Feb, 12, 1937 |.. ..e Feb, 22, 1937
39,04 Feb, 18, 1937 |,. Feb. 18, 1937
. sesasessecncas|sonssonsscend sersesssess| S jApr, 11, 1908 | 65
peasocses ovesooacoselosesecseses jSEPL, 12, 1907
sesesesssse 1914
214,5 | Nov. 2, 1950 |eceecsrasered sooseensons ov. 2, 1950 | 813
S joct, 31, 1950 | 81
2129 [Oct, 16, 1950 [eceesseersnsd ssovessacss| D, S (Oct, 16, 1950 [eseeasaces
80 Aug, 1940 |..ceenenreced 9 Ind  |Aug, 16, 1940 |ses.eesees
80 | Sept. 14, 1948 [seiveersreced areverseeee| D, Ind  [Sept. 14, 1948 | 77}
oo seracse 09| eassesrenee N Oct. 15, 1948 licviereee
+14 Feb, 17, 1937 40 | sevesveecne| Ind Feb, 17, 1937 leccesreses
+23 June 10, 1947 275 750 Ir [Mar, 24, 1948 l....ceeere
+16,3 | Mar, 20, 1948 |.iceeernrceed soseasronne| IiT Jan, 24, 1948 |ecceresens
44,2 { Oct. 16, 1950 [sesescecesned aonsesanans N Oct. 16, 1950
47,4 { Oct, 18, 1950 [erececcecesed avocesesece N Oct, 18, 1950 9
35 Aug, 8, 1945 4 135 P [Aug. 8, 1945 |seicececes
165 | Mar. 6, 1945 {...... 30 P Mar, 6, 1945
200 do, 20 P S " T
165+ lessseeOsscsercsred csreresenea| 15 P leesesseOpireeenne | 883
49,5 | Jume 13, 1931 D,S June 13, 1931 laieeecoces
38,4 | Aug. 1934 |eieeeerseeen P Apr. 19, 1945 81
68 | Apr. 19, 1945 |eeevunenes| 490 P |eeseesedOueeracenss| 95
sesrosass 40 P 18, 1945 |eeesresree
90 July 25, 1943 | ececreerenes 3175 P esacreadO0ssrenases
. e 175 P Apr. 17, 1945 92
19+ | Dec, 22, 1944 325 |eacessasasce P Dec. 22, 1944 91
45 Mar, 24, 1951 [..ceceeeness oeesseossenefMar., 24, 1951 [ereireens
80 | Sept. 14, 1948 D,Ind |Sept. 10, 1948 | 177}
0,0 | Mar, 15, 1947 R P, S Mar, 15, 1947 70
23 1942 | svevensovann]osscosmeanne] D, S [June 12, 1947 |eeeeecsen
35.0? Nov, 11, 1947 | eeeeicocnaes 700 Irr July 28, 1949 69
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SALINE-WATER RESOURCES OF TEXAS

Table 2,—Records of saline water wells

Diam-
Well or Depth eter Water-
spring Location County of well of bearing
no. (feet) well unit
(inches)
O-2u0000 | 2 mi. N from Midland,,....| Midlande....scss 140 [escesesscsess [Ogallala forma-
tion
O-34eees | 3 mi, E from Midland,..... 107 18 do,
eeses | 22 mi, SE from Andrews.eed 57 6% seeedO
O-5s0ves | 5 mi. NW from Stanton..... Martine.esseceese 100 do,
06400 | Coahoma, ..} Howard, e 50 48 leeseedo,
O-Teeses [ 13 mi. NE from Lamesaeeee| DawsOma.seeesess 70 do,
O-840eee |9 mi. NW from Gails.sesesed Bordeneseeseseses 46 do
0-940000 {16 mi. NW from Gailyeseere| sosesdOccreseesens) 60 4 leeseedO,
O-10,00e| 7 mi. NW from Irdeeecisesess] SCUMTYouraseannesd 125 do,
O~11,...| Plain YoakuM eenseesee 128 12 do,
O-12.es.| 18 mi. NE from Seminole. Gaines,....coeese 60 6 do,
O=134ee.| Wellman Terry. 142 6 |eaveedO,
O=14 ... | Tokio, sesesU00crsveceosss] 120 5 |eeessdo
O-15400e| 15 mi. NE from Tahokaeeee| LyNNesecesccseeses] 128 16 do,
O~1640ee| 7 mi. NE from TahOKaesess | seessd0scorscescssel 200 L . ")
O=17400e| 2 mi. N from TahoKas.eeese]| eosesdOsesescecness 99 16 do,
0O-18,e0.| 15 mi, SW from Tahoka...ﬁ eesesd00caressesend) 82 6 eeseedo,
O~-19400el 14 mi. SW from TahoKaseed seseedO0csssssnenasel 117 6 do
O-2044q. | Anton, HockleYe.reoeoss 115 12 |eeesedo,
O-21sses] LubbOCK,ceatesessserseessesseses LibbOCKeenasess 135 22, 18 do,
O=22000] sessees veedO 150 22, 18 do,
O=234p00| 12 mi. E from AmherSt,eeee| LaMDbe.seeensenses| 208 16 do,
O~ eeee| 10 mi. E from Amherst,...e 198 16 do,
O-250eee| 6 mi. SW from Ambherst,... 100 5 do,
O-264ese| 8 mi. SE from Clarendon,,,) 136 do,
O~27¢eee{ T mi. NW from Clarendon, 127 do,
O-28400e| Adrian,..eecesesessssansecseesees 496 T |ecsssdOusececesesssesd
O=294a0e| PAINPAucerrsene sossasascraserend Grayeceaarsssacen 450 16 o
O~304ses| 1 mi. S from Sebastian,....| Cameronseeeeses 329 12§ |Goliad sand
O=3leeee]4 mi. NE from Santa Rosae| seeeedOcsecssscossel 697 12 |eeesedo,
O0=320ee}4 mi. N from Santa Rosaee | eesesdO0. o) 390 12 do,
O=334see| Lyford Willacy, 1,935 10, 8 esedO,
O34 veee| Raymondvillesssssssesssssesse| essesdOseconsones. 1,196 do,
O-3540es| McAllen,. Hidalgo, 438 do,
O-364000 [ DOMMAucrrscersesessassenseccsacs| sesesdOsecessnrareel 460 do,,
O-37400e| Weslaco eos0sU0cceserensoes| 465 ... do,
O~38,000| EdCOUCH uetrsneesssseesasansansel sesesdOsensvnsesssel 338 do,
0-394.. | Edinburg,..... o, 349 do,
O-40,00e| 16 mi, N from Rio Grande | StarTeecorsseessses 530 41 |eeesedo,
City
O—414eee| 10 mi. N from Rio Grande | seseedOesesssesvess 204 5% esessd0uerrueconccores
City
O~42400e| 8 mi. S from Hebbroville,,| Jim Hoggeeersees| 2,005 12 do,
0-43,...[ 12 mi. W from Armstrong, Kenedyomeesrsuss 960 5, 31 |ieenedOurcessesesesecd
O—44oues| Kingsvillesesoassusssssosesoss| KICDEIGorrrereass| 725 PO
O—45440e} 34 mi, E from Laredosececes| Webbeeusnserensss 125 leien
O—46400e| San Di€g0sressesroses v| Duval 240 6 [eeese00reacsersscesed
O—4740ee| Benavides,........ - do, vend) 615 8 do
O—48u0ea| AliCCursreessesrsrcsassnssesass] Jim Wellseerones 992 16, 8° do
O-49400e] 4 mi, SW from Alice .o ool do, secn 620 do, o
O-5040se Orange Grove voss do, 288 8 do,
O=51esee| 26 mi. W from Corpus NuecesS,evererens 596  |ewee do,
Christi
O=52¢00e| MathiSess eeansessosesessararesess] San Patriciosess 319 do,
O=53 4eee| Sinton, do, 936 8 vaesedO,
O-544eee do esoene do, 940 8 0sedO
O-554see| 14 mi. SE from George Live Oakeseeaeen 200 12 do,
West
O-564eee|6 mi., SW from Angleton,..| Brazoriade..eeesess] 1,000 6 [Lissie formation
O~5Taeee| 3 mi. NW from Alta Loma 1,221 4 do,
O=58,00e| 10 mi. SE from Houstoneees 1,676 4 |eassedo
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Yield
Reported water
polevel (gallons per Date of Tem-~
minute) Use collec- ol
Below Date of tk;n P:: Remarks
land of water ol
surface measure- Flow Pamp sample 9]
(feet) ment
esesesree esseasesees [AIG. 23, 1946
53,39] Sept. 25, 1947 350 P [May 26, 1944 | 674
38,17 Dec. 11, 1947 S Dec, 11, 1947 lecevecses
325 Irr July 14, 1953
125 P Aug, 22, 1947
[Nov. 1949
29,0 [Jume 29, 1948 |eacescsreccsforsesescenns| D, S ume 29, 1948 L..ceceses
30 Sept, 16, 1948 Jeicevessroscfosseascecees| D, S ’JSept. 16, 1948
88,9 {May 11, 1948 N May 11, 1948
T2 1940 150 P Oct, 30, 1944
45,8 | Aug, 12, 1938 D,S |Aug, 12, 1938
130 1944 S May 23, 1944
89,87 june 20, 1944 S Jjune 20, 1944
assecoese boocossssessoancne 425 Irr July 28, 1949 | 65
July 8, 1949 S do
62,8 {Aug. 3, 1949 625 Irr Aug, 3, 1949
61.3 | Aug., 16, 1949 D,S |Aug. 16, 1949 Gsi
110,9 {June 1950 3 Irr May 17, 1950 | 64
J 185 P Mar, 13, 1947
59,4 | Sept., 26, 1944 535 P Oct, 2, 1944
53,7 do 640 P Sept. 22, 1944 l..ccaveen
8L5 [Aug. 25, 1950 900 Ir  |Apr. 3, 1952 |.
B do,
20,0 | Apr. 18, 1952 S Apr. 18, 1952 |ieeeerene
81.8 | Aug. 24, 1949 S Aug, 24, 1949 |iccecsees
124,85] Sept, 21, 1949 |eiecesesssesforessesionse| S Sept, 21, 1949 leeeeeras
455 |Nov. 20, 1947 P Nov, 20, 1947
347 1947 | 600 P do
18  |July 1952 Ir [July 24, 1952 leserere
6 |Jan. 1952 [reececeennes| 900 Irr Jan, 16, 1952 |i..eeeeee
22,3 |Sept., 11, 1952 650 Ir  [Jan. 14, 1952
P Aug. 7, 1944 92
812  |ueiisessss[Sept. 23, 1953 | 914
1,700 |eeeeaswcns|Septe 1, 1953 |ieeesness
Aug. 26, 1953 [iiceences
1,100  lisesessssce|Sept, 18, 1953 leeerrssse
sesnees] 900 do,
beeo Ang, 27, 1953 liivereees
N Sept, 14, 1950 | 85
42,7 | Sept. 20, 1950 |, S Sept, 20, 1950 liiseasses
200 S Mar, 21, 1934 .
(@0 evsesse Brrscressssessertsneny 11 S8as essanre S [esecssssvnconetssssvig (DO
aseesrsenses P Feb. 5,
. 2 bisesrecendOct, 4, 1951 L...oeee.
140 Feb, 28, 1928 7 D,S JFeb, 28, 1928 luecrssae
88,69\ Mar. 7, 1945 |seecercneens] 125 P Mar, 17, 1945 | 80%
110 [May 8, 1945 liverseenss| 375 P [Mar, 5, 1945 | 86
120 [Jume 2, 1945 leiceeecns 75 P [ume -2 1945 | 783
eveconsorces foseserecses fJime 15, 1949 L..cverrnd
280 P July 1945 |eescese
15 P uly 19, 1945 L..ceeee
100 |eoreeesscens| P do, .
1, 200 Irr Sept, 20, 1951 |feerenss
seeenn essecssneens| D, S uly 1, 1941 L.cieene
beasassses N Sept, 19, 1952 li.eeresse | Test well
243+ |Sept, 9, 1953 10 N Sept, 9, 1953 liseeenene Do.
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Table 2.—Records of saline water wells

Diam-
Well or Depth eter Water-
spting Location County of well of bearing
no. (feet) well unit
(inches)
O-5944es| La Porte Harris, 1,158 4 ie formation
0-60,...| Raywood Liberty 443 do,
O-61eeee|5 mi. NW from Daytone....d eeeestdOecses soseses 834 20, 16 do,
O-6200e| 2 mi, SE from Beaumont,,.d Jeffersone.eeassas 620 124, 88 do
0-634s..[18 mi. NW from Or: Orange 740 6 eee O,
0~64,,..| Sour Lake Hardin cesees 763 do,
B-1,....0[4 mi, N from Brownsville..{ Cameron,....e.s 200 [eeesseonssnsse[Beaumont clay
1 mi, S from Kingsville,...| Kleberge-.eesess 100 53 leesssdD
Odom San PatriciOe.s .4 126 10 e0eTO,
Taft, vens JRUOY. . SO 200 do, -
eovsaes@Oenssrsessorsssranne 216 | 24, 16 lessaDpuosesareosonee
3 mi, N from Rockport,, 165 4 lesessdOgeersescersssce
B-Teeeees| T mi, S from Port O’Connex 333 8 lesesdoe. covnce
B-8,.000s| 8 mi, W from Port Lavaca.q seeest0sccscsceosed) 360 4 do
B-9¢ueeee| 6 mi, S from Matagorda,,..| Matagordae.s... 600 23 lesssdo
B-10pes |12 mi, SE from Bay Cityewd ssessQOesesecersone 744 4, 2 do
B-114eee |3 mi, W from Freeport,....e Brazona......... 1,100+ 3 sesedO
B-12,... |1 mi, N from Pearland,....,| 1,713 20, 14 eees 0O,
B-134eee | 2 mi. SW from Texas City, 1,000 ‘“Alta Loma’’ sand
B~14 4000 | Alta LOMAsesescocnsessrscsces s 884 20 do,
B-15,... | Galveston 1,317 do,
B-16,eee |4 mi, SW from Texas City,| 100 2 eaumont clay
B-17,... |5 mi. SW from Galveston,, 279 do
B-18,... | Winnie v Chambers,...... 192 fe.o. do,
B~194... | Anghuac do, 420 do,
B~20,..0 |9 mi, S from Anahuace..... | eseee@Oesessonseses 546 do,
B-2l,... |4 mi. SW from Anahuac,...| sessedOstevececnsss 487  [eeeecesnseeccelTAlta Loma® sand|
B-22,... |15 mi, SW from Beaumont,| Jeffersonseceesosd) 200 eaumont clay
B-23,... |Orange, Orange 941 4 |*Alta Loma® sand|
R-l.ee. {10 mi. N from El PasOeseees | E1 Pa50sescsseesss| 1,200 Alluvium
R=2¢e00e [10 mi, NE from El PasOeesee| eesesdO0cseserenens) 1,020 3 sasedO,
R-3,..00 | Sierra BlanCa,ee.escecsvesseess | Hudspethe.eeaeee| 1,000 6 leessedo,
R~4,.... |17 mi. NE from Van Hom,,| Culbersone,..... eacssese do,
R~54.4e0 {10 mi. NE from Van Hom,, do sesns do,
R~B4.... [Near Orla, do, aeos do,
R-Tovees [5 mi, NW from PecoSeseeses | REEVESquasesenaes 135 0% do,
R-8,u0es |2 mi, NW from Pecosecesess 225 do,.
R-9e0e. |1 mi, W 115 8 leeessdO0useassrssanees)
R=10400.| 3 mi. E from Pyote,...ceeees 110 e
R-~11,...| Mentone 246 do.
R-12,000| Colorado Cityaeeaereesssacesare 220 leescsscsran do
R~1344¢s| 5 mi. E from Stamford,.....| 101 8 lesessOssucecsccsesacs]
R-14,...[1 mi, N from Rochester,,.. Haskell.......... 65 108  feeeesdOsereescnssoaces
R-15.,..| Haskell.ueeoeoe .o 28 240 do,
R-164,,.| Goree.... seetessessennanes Knox...-.......-.‘ 45 144 liseesdOueeeecercsnsend
R-17uoo uu.doun e ooool 31 240 o o000
R-18e00e eorneUOneecencesees 38 b JU
R-19s0ae Baylor do
R~2040ee { Wilbarger,,..... 22 18 do,
R-21seee| 12 mi. N from Vermnonee.ees | sovesdOsrsessoovesel 92 18  lesseedo
R-2240¢e| Paducah,eescee Cottle,, 127 T leesesdo
R-230000] ChildresSescsaseesecoss sosscnesse] Childress,,..eees 400 do,
R-24,.,.| 7 mi. NWfrom Harlingen,..| Cameron,..e «ee 40 1} do,
R-254400| 8 mi. SW from Harlingenee | cesssdOureceacesse 35 2 .....do.......-......ﬂ
R~26,40s| 8 mi. NE from Harlingen,..| o, 2 leeese@Osrovencensecnosl
R=2Te00e| SN Juaesesssssossosessassese s | Hidalg0eieseesse 346 o, osesel
Mercedes,eeameereanes do,. 346 fesee do,
McAllen, do, 512 12 eveeed00escaseresoocesl
.| Weslaco,.. do, 5417
Mission do, 363 do,
R=32,000) PhaITesscresssvesnsessonssesscsoce] seaealOpessncasens 312 do,
R-334eee| 24 mi, NW from Rio StarTeesecesssosas 100 6 leeessdOecesecrosnsnnse

Grande City
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Yield
W!:ilm' {gallons per Date of Tem-
minute) Use collec- ~
Below Date of tion P:;t Remarks
land of water of
surface| measure- Flow | Pump sample "
(feet) ment
N Nov. 17, 1945 Test well
Irr ept, 1948
45 Aug. 1943 lieceensncees| 2,000 Irr r. 19, 1945 8
19,79 |Sept. 23, 1941 1,130 Ind ept. 23, 1941
2 N ept. 26, 1941
250+ |ecseesecres Ang. 5, 1953
seesecesees AT, 21, 1950
B,s Feb, 1, 1938
60 |Jaly 1945 60 P fuly 1945
300 P do, .
70 Nov. 7, 1944 260 P do,
D May 17, 1952
ol D Nov, 18, 1953 Matagorda
Island
Sept. 1947
4 P June 11, 1943
D,S May 1947
+3 July 11, 1941 25 Jescoconnenee] D, S July 11, 1941
82,6 |Nov. 15, 1946 1, 200 Irr Nov. 15, 1946 luseees-erd
600 ...........@ug. 26, 1952 leeresecen
79,1 {Apr. 18, 1944 P ept. 24, 1952
2,000  |eensesecses }Apr. 10, 1951
, lApr. 18, 1939
ha:. 15, 1952 |eeesssveed
avescevecece [asvsssnsece y
s Pec.
oo Dec,
Apr.
1,05|May 22, 1941 N  [May
N une 1945 |eeesecessd Test well
379,0 |Jjuly 22, 1953 . N July 20, 1953 Do,
308,4 |Apr. 9, 1954 N June 1953 Lveeerecen Do,
. 35 P uly 23, 1943
3 Irr June 30, 1950
5 Irr May 4, 1950 |seossesed
. Apr, 19, 1940
16,9 |Nov., 4, 1946 |, 1, 200 Irr Mar. 7, 19580
Ir  [Mar, 28, 1950 | 69%
8,0 |Oct, 21, 1930 1,000 Irr Oct, 21, 1930 65
828 [Oct. 4, 1940 S§  Mar, 1, 1943
28 vons ﬁe;. 16, 1940
32 P . 6, 1946 L......ecd
60 July 1953 lavesercrseco]as serersens| D, S July 29, 1953 H
42,55 |Mar. 24, 1944 Irr Mar, 23, 1944 L........s
19 Mar, 17, 1944 |,...coveeeea| 400 P Mar. 17, 1944 |L........J
21,7 |Mar. 22, 1944 220 P Mar, 22, 1944 feereneed
13 " do, 500 P do,
18,5 {eereseslOusceccsseselorecsreneese] 375 P do,
t. 1944 Laciiareed
15,89 |Oct, 9, 1943 225 P Oct. 9, 1943
22,27}Jan, 31, 1952 430 N Feb. 17, 1952 Do,
33 Sept, 18, 1947 150 P Mar, 10, 1946
400 P ept, 24, 1945
Irr ept. 19, 1952 | 77
8.0 [July 9, 1952 Irr uly 9, 1952
7.0 {Nov, 17, 1952 Irr v. 17, 1952 8
soee 750 P g 24, 1953 lecerseed
880 P ume 4, 1953
60,0 |May 26, 1953 liceeereeenns] 815 P y 26, 1953 80
900 P,Ind fJume 4, 1953 o1 e0esned
700 P uly 21, 1953
50,0 IMay 25, 1953 550 P y 25, 1953 81
92,0 [Nov., 1, 1950 D,S ov., 1, 1950 82
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QOakville sandstone, and
Lagarto clay, undifferentiated.,
Laguna Madre at Carolina Beach Pjer,......48,
96, 100; pl, 9
Lake Balmorhea on Toyah Creek in
Reeves County.e.eeeeeeass.47, 96, 100
Lake Kemp near Mabelle....ceeeroreareecdd, 47,
93, 97
Lake Texoma at Perrin AF Base ......00.44, 47,
93, 97
Lakes, salinity.., 47
sampled .... .......................92-100 pl. 9
See also Surface water, impounded
Lamb COUNtY.,venserserersssers 38, 68-60, 88-89
Lampasas County.ewssesesesrssses 14, 15, 52-53,
56-57, T4-75, '78-'79; pl. 1
La Salle County....seee.64~67, 84-87; pls. 3~5
Lavaca County, seeeeeB6-617, 86-87 pl. 6
Lee County....cceensseess64~65, 84-87, pls. 3,5
Liberty Comty...............68-69 90—91 pl. 7
Lissie formation, See Goliad sand,
Willis sand, and Lissie for-
mation, undifferentiated,
Literature cited
Littoral deposits, See Pleistocene and
Recent deposits,
Live Oak County...ss...66-69, 86-89; pls, 5-7
Loving County..eesesssesesss 22, 52-53, 70-71,
74-15, 90-91; pls, 8, 9
Lubbock County.eeseseesssasesess24, 38. 56-51,
68-69, 78~179, 88-89
Lynn County.........24, 38, 47, 56~57, 60-61,
68-69, 78-79, 82-83, 88-89

48-49

M

McCulloch County.ees...14, 15, 52-53, T4-75
McLennan County...... 28, 60~61, 80-83; pl. 1

63, 78-85; pls 1-3
esesseseensd38, 66-67, 86-89
Milam County,.ceew., 27, 6061, 82~83; pl. 2
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Mitchell County....c.seveesee24, 56-57, 70~ 71
78-19, 90-91 pls 8, 9
Montague County..............lS, 52—53, '74-'75
Morgan Creek near Colorado City...45, 95, 99
Morris County,.ceeseseesseas 6263, 84-85; pl, 3
Motley County.ceeceassseeseses 20, 56-57, 78-79

Mount Selman formation, dissolved

solids in Water..ieecsscseesssaassesenesedd

1oCation.....senesees 33; pl. 4
quality of water.. eoesss 64-65
well recordSeeeecesesses sesrssnasesses 84=87

Mulberry Creek near Brice..ceeeseses 44, 92, 97

N

Nacatoch sand. See Navarro group
undifferentiated and
Nacatoch sand,
Navarro County...,eeeeee 28, 29, 60-61, 82-83
Navarro group undifferentiated and
Nacatoch sand, location.,
quality of wateleesesecessee
well records seensen
Nolan Coumntyeeeesiessssenesenanl?, 54=55, T6-77
Nueces County...............63-69 88-89 pl. 7

[e]

Oakville sandstone. See Catahoula
sandstone,Oakville sand-
stone, and Lagarto clay,
undi fferentiated.

Ogallala formation, 10cation..ceseeeseces 37, 38
quality Oof WateTue.ceesesseoases asee 6669
well recordS.esensss rovsreessessee 86=89

Oldham County...................24 38, 5657,

68-69, 78~79, 88-89; pl. 9

Old River near Cove...... ose 48, 96 100

Orange Countyeueeesseeseses 68=71, 90-91 pl 7

P

Palo Pinto County... 14, 15, 52-53 74~75; pl. 9

Paluxy sand, See Trinity gro

Parker County.eeses..15, 52-53 58—61 74-175,
80-81 pl. 1

Pease River near Crowell..veesseeees 44, 93 97

Pecos COunty.eeereeseene22, 23, 5 6-59 76-11,
0—81 pl. 1

Pecos River below Grandfalls...... 46, 96, 100

‘Pecos River near Orla.eeccsesssesssecsesss 35, 100

Pennsylvanian rocks, undifferentiated,
10CatiONceersron sersassonceseonsess 1415
quality of water.c.eis. .14, 52~-53
well records....euceceseeseas
Percent sodium, definition,
importance. .., eenenes
Physiographic features,
Pleistocene and Recent
I WRLETiuseersersosaosnsaressocrssrnaseesdl
dissolved s0lids in Watelieceescesaacssrsessses

location vhon 40; pl. 8
quality Of WateTuseeseesssersasssooresssasses 0=73
well records. woe 90-91

Plummer, F. B., and Sargent, E, C.,
QUOtEd.ucuenensesssessearossenorsacosssonadd
Polk Countyeusessesee .66-67, 86~87; pl. 6
Potter County. pl. 9
Prairie Dog Town Fork Red River
near Briceeirecsceseessseess 44, 92, 97
Presidio County..eicesesesesssscsasasssnsesssescPls 9
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Purpose of report ..2 | San Saba County..........13, 14, 52-53, 74-75

Q

Quartermaster formation, dissolved
50lids in Wateleecessorssssaosnnsess 19-20
10CatiONassetsrassansane 18-19
quality Of Wateleesssessarasensaressncssese 56=57
well records,... veese 76-79
Queen City sand member, See Mount
Selman formation,

R

Reagan County..eeesecseseees 13, 52-563, 58-59,
74-75, 80~-81; pl. 1
Red Bluff Lake on Pecos River in Loving
and Reeves Counties, .46, 47, 95, 100
Red River basin, discussion.ceesesesseseedd, 47
location 44; pl. 9
97-98
cesssessssssacasnscase I2-93
Red River County... 9, 30, 62-63, 82-83
Red River near Gainsville..seeseee.e 44, 93, 98
Reeves County...21, 22, 52-57, 60-61, 70-71,
74~77, 82~83, 90-91, 95-96, 100,
pl. 2, 8, 9.
Reklaw member, See Mount Selman
formation.
Reservoirs, salinity....
Sampled...c.eevacecescresarecerseacorsnnanss
See also Surface water, impounded,
Rich Lake in Terry County.,...ce0ee.47, 94, 98
Riley formation. See Hickory sandstone

cosse
ements

member of Riley formation,

99

Rio Grande at the upper Presi
StAtiONuusessesrsnssssaseraress 46, 95, 99
Rio Grande basin, discussionu......esessesd8, 47
location
physical measure ments......
quality of watersee. e
River-basin boundaries..
Rockwall Countya.eresenesnsas
Runnels County.................17 52-53 T74-T5
Rustler limestone, dissolved solidsin
Wateloeaes 23
location . 21-23
quality of water.,.., . 54~57
well records..... ...
yield 23

S

Sabine COUNtY..ersesesesseeas64=65, 86-87; pl. 5
Salinity, definition 3
degrees of saeeene 56
plant and animal toleration..eessesesvesse 5, 6
Salt Fork Brazos River near Aspermont..... 45,
93, 98

Salt Fork Red River near WellingtOn.......’44.
92, 97

San Angelosandstone, chloride in water,e..018
dissolved solids in Water.eieeeeesesesvecesnsse 18
location....
quality of Watelesessecsrsessaseseareseel8, 54-55
well records, sase 16-T7
San Patricio County....39, 68—71 88-91; pl. 7

Sargent, E. C., and Plummer, F. B.,
q“nfpd 29
Scope of report.... 3
Scurry County.,eceessseanses13, 24, 38, 52-53,
56-57, 66~67, 74-15, 78-79, 88-89;
pL 9.
Sea-water encroachment, See Ground
water, and Surface water, en-
croachment of sea water,
Sodium-adsorption ratiOs.ceeesscscescesssnssesees 4
s34, pl, 5
. 64-65
well 1ecordS.uererereserescanses . 86-87
Specific conductance, definition.ecccsessececesd
importance 4
Starr Countyeeeseesessasasess 36, 39, 41, 66-69,
72-73, 86-91; pls. 5~8
Stonewall County..ceeaseeer 17, 19, 20, 54=57,
76~79; pl. 9
Stream sampling locations.ese.eeesessesses Pl 9
See also particular river basins.
Sulphur River near Darden.......oee. 44, 93, 98
Surface water, analyses...cicveecenses 43, 92—96
contamination by oilfield wastes..7, 42, 43
discharge of ground water tOs...es
encroachment of sea Watere,eeeee 42, 43, 48
evaporation in lakeSe.eesecesesssesessses 42, 47
extent of salmity..........-.............. 42, 48
impounded , 44-47
lakes sampled............................... pl. 9
97-100

——

salinity during floods..s...
solution of evaporites, ...
source of salinity.cessecases
stream sampling locations..
variation in mineral contente..eesses
See also particular river basins.

T

veees38=61, 78-83; pl. 1
eseso17, 52~53, "14~75
Terry Countyeueeee 68—69 88-~89, 94, 98
Tom Green County............17 52-55 74-77
Toyah Creek below Toyah Lake near

PeCOSeevascsrsnsessesescseeensd, 96, 100
Travis COUNtYeeesececesasas 56=61, 78-83; pl, 1
Travis Peak formation, See Trinity

group,

Trinity group, fluoride in Water..ceeoense 25-26
location 25; pl. 1
quality of WateTesceseuessoeseseesssorsaoses 36=61

sulfate in water, cecsnes 26
well records . 78-81
Trinity River at Anahuac.,cecssesensavessd8, 96,
100; pl. 9

0]

Upton CountYeeeseseeseensss 58-59, 80-81; pl, 1
Uvalde County.. veee 6061, 82~83; pl, 2

v

Vale formation, See Wichita and
Clear Fork groups,
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Walker County...eese.. 66=67, 86-87; pls. 5, 6
Ward County...eeeeseneae2, 23, 56-57, 70-~11,
76-77, 90-91; pls, 8, 9
Webb County.........62-69, 82-89; pls, 3-5, 7
Weches greensand member, See Mount
Selman formation,
Wichita and Clear Fork groups, boron in
water

10CatiONscsesssessvecensssessssersssssascrnssssess 17

quality Of Water..eisssesscsensersssnoses 52=55

eeseees 16

well records, T4-11
vield...ee 16
Wichita County, pl. 9
Wichita group. See Wichita and Clear
Fork groups,

Wichita River at Wichita Falls...... 44, 93, 97
Wilbarger Countye..eseeesss70-71, 90-91; pl, 8
Wilcox group, location..e...e.seeseeese 31; pl. 3
quality Of Watel..ceveresessossnsseessoseses 62-63
sulfate in water 32
well records. [ 82-85
Willacy County.seessesseses 6869, 88-89; pl, 7
Williamson County...eeesees 26, 58~61, 80~83;
pls. 1, 2
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Willis sand, See Goliad sand, Willis
sand, and Lissie formation,
undifferentiated,
Wilson County..,.. eesss.64-87, 84-87; pls. 3-5
Wise County..,.. veseses 15, 52-53, T4-75
Woodbine sand, chloride in water......coceee 29
fluoride in water 29
location.. vessenas 27-28
quality of Water.su.ereesseossssaseseensses 60-63
well records . 82-83

Y
Yegua formation. SeeClaiborne group
and Jackson group, undifferenti-
ated,
Yoakum County....c.coesesees 38, 66-67, 88-89
z

Zavala CoOUntY.esrerese sosssense sos 6263, 84-85;
pl. 3
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